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PREFACE. 



Thi following Work is intended chiefly for the Use 
of tbode^ who sire attending Lectures on Anatomy^ 
or who have access^ in their private studies, t0 
Anatomidal Preparations. 

I c6Uld Wish to have given it a more popular 
form; alid to have endeavoured, by the aid of a 
series of JBn^avings, to have rendered it, in some 
degree, intelligible to the general reader. But the 
^perience of the last fbur years ha« fully satisfied 
me, that, in thi^ part of the island at least, it couM' 
not have been executed according to such a plan, 
without the most inconvenient delay, and without 
an expenccf, which, were the work otherwise calcu- 
lated to be useful, would have deprived it of half 
its utility. \ . 

In offering it to the Public in its present form, I 
think it ri^t to observe, that the descriptions and 



facts which it contains, are, in most instances, the 
result of observations and experiments, made directlj 
on the Human Body by myself. But as there are 
many subjects, which I have not hitherto enjoyed 
opportunities of investigating in this manner, to my 
own satisfaction, I have, when tieating of these, se- 
lected the observations of those Anatomists, on 
whose accuracy I have felt inclined to place the 
most reliance. 

I trust, however, that, although it is only in these 
last instances, that I have thought it necessary to 
refer expressly to other Anatomical writers, I shall 
not be considered as pretending ignorance of what 
other Anatomists have done before me. There are 
very few situations, if indeed there be any, in which 
such an avowal on the part of an author, is either 
creditable or becoming. I have consulted all the 
Treatises and Elementary Books on Anatomy, which 
are usually thought worthy of perusal in our times ; 
and have profited, as much as was in my power, by ■ 
the information which they contain. Those who 
are familiar with the science, will readily perceive, 
wherein the present work differs from these, either 
in point of matter or arrangement; , 

I have not ventured on many innovations in No- 
menclature, in the following pages ; hut where inno- 
vation seemed to be unavoidable, I have uniformly ac- 
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CompanJed the new term with the old ; in order that, 
until the former, or some preferable appellation, be 
adopted, there may be no risk of ambiguity. Aa it 
is peculiarly desirablei however, in descriptive com- 
position, to avoid circumlocution, 1 have not hesitat- 
ed, in many instances, to apply names to parts which 
had no names before. 

The work is, throughout, purely AnatomicaL I 
have scrupulously avoided the introduction of any 

■ Physiological matter ; being convinced, that it tends 
rather to interrupt and distract, thaa to illustrate, the 
descriptive detail. The unconnected views of the 
Functions of the Body, which have been so com- 
monly interspersed in this manner with the descrip- 
tion of its Structure, are generally superficial and 
not often accurate. I reserve every thing that re- 
lates to the department of Physi6logy, for a sepa- 
rate Elementary Treatise. 

■ Being desirous of employing this Work as a Ma- 
nual for my public Lectures, I have endeavoured to 
consult the convenience of the Student, by dividing 
it intp Volumes of small size. In this respect, I 

thave followed (he example of some of the most ju- 
dicious systematic writers on the Continent ; and I 
trust, that the arrangement will not be objectionable 
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INTRODUCTION. 

Though the division of Bo(£es into Living BxADead^ is one 
which is famifiar to us all, yet yre do not often accustom 
ourselves to observe the precise circumstances, on which the 
distinction is founded. 

Those Bodies are called Livings in which a certain ap* 
propriation of foreign matter is going on ; and those, Deady 
in which this process has either ceased, or never existed. 

This appropriation of foreign matter, which is shortly de- 
nominated Life or Vitality f is exemplified in a Plant, when it 
adds to itsdf portions of the soil in which it is placed, and 
converts them into wood, and bark, and leaves, &c. ; or in 
«. Axmnal when it takes to itself food, and change, it into 
bone, and muscle, and skin, and so forth. The soil in the 

i':oase, and the food in the other, is the foreign matter ; 
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and the introduction of this matter into the system of the 
Plant or Animal, and its subsequent conversion into wood or 
bone, &C., constitutes its appropriation. As long as this 
process goes on in the Plant or Animal, it is said to he Liv- 
ing or Alioe, or to possess Life ,- the instant it ceases, it iB 
denominated Dead. 

Some Bodies, such as those commonly known by the name 
of Minerals, have always existed in the Dead stale ; no ap- 
propriating process, for example, has ever been discovered 
in a piece of Marble or of Iron. In others, the jwocess of 
Life is occasionally renewed, after a Temporary Death of 
minutes or of centuries. 

The object of this continual appropriation of foreign 
matter, by which Living Bodies are distinguished, appears to 
be, to maintain in these Bodies such a constitution, as shall 
enable their various parts, to exercise properly the function^ 
which the Creatra' intended them to perform ;^to preserve, 
for example, a certain degree of hardness, roughness, or 
opacity in one organ; and of softness, smoothness, or tran- 
sparency in another; — to enable one species of fibre to exer- 
cise Irritability; and to qualify another for being the ma- 
terial instrument, through which the immaterial and spiri- 
tual Mind may influence the Body, or the Body the immate- 
rial Mind. But it would be foreign to the purposes of this 
Introduction, to enlarge on these views at present. It is 
suffident, simply to have pointed out the process, by which 
Living Bodies are essentially cliaracterized. It belongs to 
Physiology to investigate the uses of this process, and tlie 
phenomena from which its existence may be inferred. 
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Living Bodies, as every one knows, are divided into two 
great classes, Animals and Vegftablei. 

Those Living Bodies are denominated Animals, which ap- 
peat to be capable of Sensation and Ideas^ or of Feeling and 
ThoHght ; and those, Vegalables, which do not seem suscep- 
tible of these phenomena. 

Sensation and Ideas are states which require no explana- 
tion. It is to be remembered, however, that, as tliey are 
phenomena which no man can perceive, or be conscious of, 
but in himself, their occurrence in other Li^-ing Bodies, 
must always be to us, matter of inference only, not of actual 
knowledge. It is on this account, that an Animal is defined 
to be, a Living Body which sems ta be susceptible of Feeling 
and Thought. It is the business of Physiology to shew, 
that the only foundation of tliis inference with respect to 
«ny particular Living Body, is, a certain resemblance in the 
notions which it exhibits, to motions, which we know to be 
dependent upon Sensation and Ideas in ourselves, 

I PKOPosE to denominate the science which treats oHJmng 
JBodies, Vital Economy. This science will divide itself into 
twopavts, Jnima/ -Economy, and Vegetable Economy; and each 
part will comprehend two distinct objects of investigation. 
Anatomy and Physiology. 

Anatomy occupies itself, solely, with the Structure of T^tcwg: 
Sadies ; and the province of Physiology, is now universally 
I, to the investigation of their Functions, 
usual to consider the Structure and tlie Functions 
le Human Body, apart from those of the Lower Ani- 
2 
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mals. Hence has arisen the division of Anatomy and Phy-^ 
siologyy into Human and Comparative, This arrangemeri^ I 
shall strictly observe. 

The whole divisions and subdivisions of the Science of 
Vital Economy, may be exhibited in the following plan : 



Vital 
Economy. 



Aniiiial 
Economy. 



Vegetable 
Econom 



Animal 
Anatomy. 

Animal 



r Human 
J Anatomy. 

/ Comparative 
^Anatomy. 

r Hum^n 
3 Physiology. 



. Physiologyk / Comparative 

^Physiology. 

Vegetable 
Anatomy. 



Vegetable 
Physiology. 



Before entering on the projper subject of the present 
VSTork, one or two observations, relative to Nomenclature, 
require to be premised. 

By the Period o{ Impregnation^ or Conception, is uniformly 
meant, the moment at which a Child or Infant Being, be- 
gins to be formed within the Womb of the Mothei". 

While the Child is yet retained within the Womb, it is 
denominated a Foetus or Embryo ; the term Embryo, how- 
ever, being chiefly applied to it, in the earlier stages of its 
existence. 

The end of the ninth month after Conception, which is 
the natural Period of Birth, is often denominated the JFWff 
Tmc. 
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The inhabitants of Great Britain^ and of Europe in 
geaeral, are usually FuU Groum or AduU, at the age of 
twenty-five or thirty years. This is the period of Life, 
therefore, which I wish to be understood as denoted by the 
term AduU Jge^ or Maturity. 

All the descriptions throughout the Work, are to be <^n- 
adered as apphcable to the Adult Male, unless when the con- 
trary is expressly specified. 

. To regulate the interpretation of the terms Above, Below, 
Before, Behind, &c. I shall uniformly suppose the Body to 
be in the Erect Posture, with the Arms Hanging parallel 
to the Trunk, and the Palms of the Hands, and the Toes, 
turned directly forwards. This is a simple remedy, and 
the only effectual one, for the trifling ambiguity which might 
otherwise attend the use of these terms. 
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' OF THE EXTERNAL FORM, STATURE, AND WEIGHT 

OF THE BODY. 



« 



.t?* 



M 






#^. 



PART L 



OF THE EXTERNAL FORM, STATURE, AND 
WEIGHT OF THE BODY. 



BOOK I. 

OF THE EXTERNAL FORM OF THE BODY. 

A FORMAL description of the External Appearance of the 
Human Body in its Full Grown state, is altogetJier unne- 
cessary ; it may be presumed to be familiar to every one. 

For the sake of greater clearness, however, in describing 

the situation of the more internal parts, I propose, with the 

. aid of the Engraving at the end of the Volume, to fix the 

limits of the External Regions of the Body, a little more 

precisely than has hitherto been done. 

Adopting, therefore, the popular and well-marked divi- 
sion of the Body, into Head, Trunk, and Extremities, the 
following may be regarded as the Re^ons of each. 
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Regions of the Head. 

A. The Br<nc or Forehead; the space a^ towards the nuddle 

and lower part of it, being called Glabella. 

B. The Occiput or Hindhead; its most prominent point 

backwards, being denominated the Occipital PrMbe* 
ranee. 

C. The Crovm of the Head ; the most prominent point 6, 

on each side of it, being called the Parietal Protube- 
rance. 

D. The Tempky on each side of the Head. 

E. The Region of the Eye, on each ^e of the Heod^ 

F. The Region of the Nose. 

G. The Region of the Mouth. 
H. The Chin. 

I. The Cheeky on each side of the Head ; its most prominent 
point above and laterally^ bdng called the Malar Pro- 
tuberance. 

K. The External Ear^ (m each side of the Head. 

The term Face is applied to all that part <^ the Hea4» 
which includes the Regions of the Brow^^ ]^jeS} Che^% 
Nose, Mouthy and Chin. 



Regions of the Trunk. 

L. The Regicm of the Neck ; bounded on each side, below 
and before, by the ridge called the Co^Zsr. 
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M. The Breast 

N. l^YitEpigrastium, or Epigastric Re o n, at the upper and 
middle part of which^ there is a slight depression^ call- 
ed the Pit of the Stomach, or Pracordia. 

Oi:^he Urnbilical Region. 

B^Th^ HyfQgastviumy or Hyfogasiric Begum. 

Q. The Pudendal Region; of which the up^r part d, is 
called the Pttbes ; and which comprehends below this, 
the Penis and Scrotum, the Perinaum, and the Anus in 
the Male ; and the Vulva, Perimeum, and Anus in the 
Finale. 

B. The Side, Right and Left ; of which the lower part e, is 
csUleA the Fhnk. 

S. The B^k ; the space^ on each i^de of it bdbw^ being 
called the Loin or Lumbar Region. 



Regions of the Extremities. 

Of the Upper Extremities. 

T. The Shoulder. 

U. The Arm. 

V. The Forearm, its most prominent point g, above and be- 
hind, being the Elbow. 
^ W. The Wrist. 

X. The Hand; in which the prominence h, in the Palm, 
is called the BaU'xfthe Thumb; Wd i, the Ball of the 
Little Finger. 
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Of the Lower Extremities^ 

Y. The Haunch, 

Z. The Htp or Buttock. 

A. The Thigh ; which is separated from the Hypogastrmn 

and Pubes by the hollow k k» called the Groin. 

B. The Knee. 

C. The Ham. 

D. Thel^g-. 

E. The Ancle ; in which the prominence / is the Extemat^ 

and m, the Internal Malleolus. 

F. The JPoo< ; in which the prominence n, in the Sole^ ia 

called the Ball of the Heel ; and o, the J?afl oftAe 6rrca» 
Toe. 



IN THE FOETUS. 



Veky few enjoy opportunities of ascertainicg, the gra- 
dual changes which take place in the External Form of 
am Foetus, during the earlier periods of its developement. 
Anatomists are, therefore, the more indebted to Soemmbk- 
BiilG, for the excellent series of Engravings, in which he 
has refffesented these changes, from the first to the fiiYli 
month after Impregnation*. 

In this series, an Enabryo only three or four weeks old, 
looks, to the naked eye, like a mustard-seed, which has 
just begun to grow; the Head being like the body of the 
seed, and the Trunk and remaining parts hke the radide. 

I But with a magnifying glass, a little dark circle can be dis- 
tinctly seen in the region of theEyes, and a small silt cor- 
tvsponding to the orifice of the Mouth. Four little promi- 
nences are observable on the Trunk, in the situation of the 
four Extremities ; and between the two lower, there is a. 
curious prolongation like a tail, which has been called the 
X!occT/gea.l Protuberance. 
^ InanEmbryoofabout seven weeks, the proportional ^ze 
!of tlie Head is so much less, that the peculiar form of the 
Human Body is quite apparent. Two small pores are per- 
ceptible in the Region of the Nose ; and the upper Extre- 
mities seem divided into Arm and Forearm. 

In an Embryo of about eight weeks, a small pore may 
be discovered, hy the microscope, in the Region of each 
Auricle ; a Shoidder, Arm, Forearm, and Hand, with five 
small tubercles in the situation of the Fingers, can be easily 
distinguished with the naked eye ; and in the lower Extre- 
mities, parts can be seen corresponding to the Tliigh, Leg, 
and Foot ; but there is no appearance of Toes. 
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In an Embrjo of about nine weets, there is a projection 
in the Region of tlie Nose ; part of tlic Auricles ia Ibrraed ; 
the Toea have appeared ; the Pudenda begin to be distin- 
guished ; and the Coccygeal Protuberance has vanished. 

After this, considenihle changes take place in the Exter- 
nal appearance of the Foetus, in proportion as tiie develofKs 
ment of the different parts advances; but it would be im- 
possible to convey an idea of these without the assistance of 
engravings. H^r generally begins to appear on the £^e- 
brouis and in (he Regions of the Hindhead and Temples, 
about the end of the fifth month. 

According to the observations of Soemmebrino, the 
younger the Fo;tus, the larger is its Head compared to the 
other parts of its Body, the smaller its Face in proportion 
to the other parts of the Head, and the smaller its Limbs 
relatively to the Trunk. During the first, second, and third 
months, he baa remarked that the Upper Extremities are 
larger than the Lower ; but that about the fourth, thej 
nrc equal ; and that towards the fiAh, the Lower have be- 
come larger than the Upper. 

The same excellent author has pointed out the following 
distinctions, in lixtcrnal Form, between the Male and the 
Female Fcetus, The Head of the Male differs from that 
of the Female, in being larger in proportion to tlie nholc 
Body, loss rounded, flatter in the Crown, and more pro- 
minent behind. In the Male, the Breast is considerably 
more prominent than the Umbilical Region, while in the 
Female it is the reverse ; and this is a distinction which ia 
very perceptible even in the youngest Fcctuses. The Trunk 
of the Botly, between the upper parts of the Loins, is arched 
in the Male, while in the Female it exhibits a depression ; 
and this, too, ia a difference, which SoKMMEKKiNG has remark- 
ed at a very early period after Conception.. The Upper Ex- 
tremities in the Male are a little longer, in proportion to the 
Trunk, than in the Female ; the Arms are less cylindrical ; 
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the Foreanns fuller ; the Wrbts broader ; and the ^ds of 
the Fuigersless pomted. The circumference of the Body, 
at the Haunches, is less, in the Male, than in the Female ; 
the Thighs are more slender ; the Feet are longer ; the 
Malleoli and Heels are more prominent ; and the Great 
'[Cn exceeds the others much more in length. 

T^Qs various changes which take place in the External 
Appearance of the Human Body, b^th between Birth and 
Mdhaiij/j and between Maturity and the Decline of Life, re- 
quire no deacri{](tion. 
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DF THB «TATUB£ OF THE BODY. 

The mean Height of the Male at the period of Maturity, 
appears to be about 5 feet 8 inches, English Measure. If 
this be not the precise average, it is, I imagine, rather above 
than below it. The following table exhibits the comparative 
average dimensions of particular parts. 

In. 

Height of the Body 68 

From the tip of one Middle Finger to the tip of the 
other, the Upper Extremities being extende , lar. 

terally, to a right angle with the Trunk 68 

From the Crown of the Head to the top of the Pubes 34 
From the Crown of the Head to the lower margin 

of the Chin 9-75 

From the lower margin of the Chin to the top of the 

Breast 3.85 

From the top of the Breast to the Pit of the Stomach 6.8 

From the Pit of the Stomach to the Navel 6.8 

From the Navel to the top of the Pubes 6.8 

From the top of the prominence of the Shoulder, 

to the fold of the Elbow.... 12,6 

From the fold of the Elbow, to the top of the 

Hand lO.g 

The Hand, measured in the Palm, from the lower 
fold of the Wrist, to the point of the Middle Fin- 
ger 7.75 
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r From between the Pudendal Region and the m»de 

of the Thigh, to the Joint of the Knee on the inch. 

inside 14.6 

From the Joint of the Knee on the inside, to the 

Sole of the Foot 18.S 

The Foot, measured on the Sole from the posterior 

margin of the Heel, to the point of the Great Toe 9.75 

The average Height of the Female, at the period of Ma- 
turity, seems to be about 5 feet, 5 inches ; and the length 
of the different regions is proportionally less tlian in the 
Male. 



m The Embryo of three or four weeks, represented by 
[SoEMHEiiKiMr., and which we have already compared to 
a mustard seed just beginning to grow, measures only 
about i of an inch. 

At thesixtli week, an Embryo examined by Wrisbekg*, 
measured from 44 to ^ of an inch. 

At the seventh week, an Embryo represented by Soem- 
USKBiNG, is only | of an inch. 

At eight weeks, an Embryo represented by the same, 
measures ^ of an inch. 

At nine weeks, an Embryo represented by the same, is 
I, inch. 

At ten weeks, an Embryo represented by the same, is 
S^ inches ; and one of the same age described and deline- 
ated by WitiSBF.RG-|-, measured "i-rr inches. 

An Embryo dehneated by SoEMMiiiuRtNC, of about eleven 
weeks, measures 3 inches. 

At the twelfth week, an Embryo represented by the 
le, is about 3^ Inches. 



• De Vila foetuum, kc. 

f Dctcriplio Analomica Embryon 
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About the middle of the fourth month, an Embryo re- 
presented by the same, is 5 indies ; and one at the end of 
this month, is S Inches. 

A FuetLis represented by tlie same, and said to be of the fifth 
month, is 10 inches in length. According to Mr. Burns*, 
however, the Pectus is only about 6 or 7 inches in the fifth 
month ; in tlie sixth, about 8 or 9 Inches ; in the seventh 
about a foot ; and in the eightli about lit inches. 

At the Full Time, that is, at the end of nine months, or 
the natural period of Birth, the Foetus measures on an 
average, according to the observations of RoEDEnEicf-, about 
20J inches. This, at least, was the mean length of six- 
teen Male, and eight Female, children, bom at the regular 
period; the longest measuring 2U, and the shortest, 18J 
Inches. 

Dr. ClakkkJ measured the Heads of sixty Male, and 
sixty Female, children, born at the Full Time ; and he 
found that the circumference, passing through the Occipi- 
tal Protuberance and the middle of the Brow, was, on an 
average, 13.8 inches ; while the arch from Ear to Ear over 
the Crown, was 7.32 Inches. One Head measured 15 
inches in circumference, and one 8J- inches from Ear to 
Eai' ; but none were under 12 inches in circumference, or 

The longest diameter of the child's Head at Birth, is 
that from the Crown to the Chin ; and this seems in gene- 
ral to measure about 5 inches. The breadth of the Head, 
from one Parietal Protuberance to the other, is usually 
about 3| inches. 

According to Sokhmekring|I, the moat rapid increase of 
the Foetus talies place during the Hrst weeks after Con- 

■ The Piinciplesof Midvifeiy, p. 1Q1. 

■f CommenL Soc. Reg. Scicn. Gotliiis> Hscct.iii. 

* Phil. Ttan. Itae. 

I] Icanes Embryoanm, Sia. 
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eeption. He has observed, however, that the growth docs 
not proceed in a uniform ratio; but that it is a little re- 
tarded, during the second month ; accelerated, during the 
third ; again somewhat retarded, at the beginning of the 
fourth ; from tlie middle of the fourth to the sixth, agun 
accelerated ; and from this period till the end of the ninth 
month, once more retarded. 

The Male and Female differ, in dimensions, even in the 
Foetal state. Roederek* found the mean length of six- 
teen Male children, born atthe Full Time, to be 20 r° inch- 
es; and of eight Females, only 20A inches. Db. Ci.AttKEf 
measured the Heads of sixty Male, and sixty Female 
Children bom at the Natural Period, and he found that 
the circumference passing through the middle of the Brow 
and the Occipital Protuberance, was, on an average, 14 

f inches in the Males, and only 13^ inches in the Females; 

\ and the Arch, from Ear to Ear over the Crown, 7$ inches 
in the Males, and only 7j- inches in the Females. Out of 
one hundred and twenty children, there were only six, in 
whom the circumference of the Head exceeded 14J inches, 
and these six were males. 

Both Sexes have usually arrived at their full Stature at- 
Ihe period of Maturity. The changes which take place in 
the External appearance of the Body, between lliis jieriod 
and the commencement of the Decline of Life, are perhaps 
more owing to alight alterations of Form in particular Re- 
gions, than to any very sensible difference of total Dimen- 
^ons. But in the Decline of Life, there is, in general, an 
obvious diminution of Stature. Thedegree of the diminu- 
tion varies very much in different individuals ; hut in all it 
teems to take place, to the greatest extent, in the Regions 
of the Head and Trunk. The Head is diminislied in alt 
its Dimensions, the Trunk chiefly in Length. 
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OF THE WEIGHT OP THE BODV. 

At the period of Maturity, but still more remarkably to-< 
wards Middle-Age^ there seems to be the greatest variety 
in the Weight of different persons, even of the same Sta- 
turei From an examination^ however^ of a Register of 
ihe Weights of about fifty FuU-Gtown Males, of the ave- 
rage Stature, I am inclined to think, that the mean Weight 
of the Adult Male is about 140 lbs. Enghsh Troy. 

I HAVE had no opportunity of forming a satisfactory es- 
timate of the average weight of the Adult Female ; but I 
should suppose it to be about 30 or 40 lbs. less than that of 
theMale* 

An Embryo of six weeks, which was examined by Wris- 
BERG*, weighed only 37 grains : and one of ^n weeksf*, 
weighed about 3 drams. 

According to Mb. Burxs:[, an Embryo in the twelfth 
week, weighs, in general, about 2 oz ; at the sixth month, 
about 1 lb ; and at the eighth from 4 to 5 lbs Troy. 

* De Vita Foetuum, &c. 

f Descrip. AnaL Embryon* 

X Priociples of Midwifery, p. 131. 
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The average weight of the Foetus at tlie Full Time is 
about 7 lbs. Avoirdupois. Da. Hunter* states, that, of se- 
veral thousand new-born and perfect ClilJtlren, which were 
weighed at the British Hospital in London by Du. Macait- 
LAV, the smallest was about 4 lbs. and the largest about 1 1 
lbs. 2 oz ; but by far the greater number -were fi^ra 5 to 
8 lbs. Avoirdupois. He adds, that ho himself never knew 
an instance of a Child, bom at the natural period, weigh- 
ing 13 lbs. Avoirdupois. Of sixty male, and sixty female 
children, born at the Full time, which were weighed by 
Pu. CLAUKE-f-, the lightest was 4 lbs. and the heaviest 10 
lbs ; and the average weight was 7 lbs. 13 dr. Avokdupoig. 
RoEDEREU* weighed eighteen Male, and eight Female 
Children, born at the natural period ; and if the iveights he 
employed do not differ materially from Avoirdupois, the 
average weight of the twenty-six Children, was about 6J 
lbs; the heaviest being 8 lbs. and the lightest about S^Ibs. 

Dit. Clarke found that the average weight of sixty male 
children, born at the Pull Time, was 7 lbs. .5 oz. 7 dr. 
Avoirdupois ; and of sixty Females, only 6 lbs. 11 oz. 6 
drams. He therefore, estimates the difference between the 
Weight of the Male and Female at Birth, at about 9 oz, 
fAvoii-dupois. The results of Roedereh's observations do 
not, probably, differ much from this estimate ; though I am 
uncertain as to the weights he employed. Supposing them 
to have been equivalent to Avoirdupois, the mean weight 
iipf eighteen Males, born at the Natural period, which he 
■weighed at Birth, was lbs, 10 oz. 3 dr ; and of eight Fe, 
inales, fi lbs. 4 oz. 4 drams. 

In cases of Twins, It would appear, that the weight of each 
. Twin, is, in general, less than the average weight o{ Single 
ChiMren, though their combined weight is greater. Dn. 
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Clabke found the average weight of twelve Twins to be 
11 lbs. Avoirdupois, a pair ; the heaviest pair waghing 13 
lbs. and the lightest S? lbs. Mb. Bubk^s^ however, states, 
that he has known instances, in which each Twin was rather 
above, than under, the usual weight of a single child. 

« I^rikicipleB of Midwifery, p. 183. 
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PART 11. 



THE ANATOMY OF THE COMMON SYSTEMS AND COMMON 

TEXTURES. 

In almost all parts of the Body, certain tubes called Blood' 
vessels ave found, which convey the Blood to these parts 
from the Heart, and return it from them to the Heart again. 
The Heart and the Bloodvessels together, therefore, form 
one System; which, from the important function of the 
Living Body, to which it is subservient, viz. the Circula- 
tion of the Blood, is denominated the Circvhting System. 

In almost all parts of the Body, too, certain tubes are 
found, which are constantly employed in absorbing sub- 
stances from these parts, and are therefore called Absorbent 
Vessels, or Absorbents. These uniting one with another, at 
last form two Trunks, which open into Bloodvessels ; and 
the whole constitute another System, denominated the Ab» 
sorbent System. 

Further, almost every organ in the Body, is supplied 
with certain filaments or cords, called Nerves, which are all, 
either directly or indirectly, connected with a Central Mass, 
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consisting of the Brain and Spinal Cord, This Central Mase 
and the Nerves connected with it, form a third System, call- 
led the Nervous System, 

These three Systems^ the Circulating^ Absorbent^ and Ner^ 
vousy as they are common to so many parts, I propose, for 
the sake of brevity, to call the Common Systems, 

Again, there are certain substances, or textures, which, 
although they be not so general in their distribution or con- 
nections as the Common Systemsy enter, notwithstanding, into 
the composition of many different parts of the Body. These 
may be denominated the Common Textures ; and in this class 
I should be disposed to include. Cellular Substance^ Adipose 
Substance^ Muscle^ Skin^ Hair, Cartilage, Bone, Tendon, Se-- 
rous Membrane J and Synovial Membrane^, 

There will be many advantages, in considering the Ana- 
tomy in genera], of these Commm Systems and Common 
Textures, I^efore proceeding to treat of the structure of any 
individual part or organ in the Body. 

This, therefore, will form the subject of the two fpUow- 
ing Books. 



* Other Textures migbt, perhaps, have been admitted into this class. Bat 
I thought it better to include only those, of which the distribution was so ge- 
neral, as decidedly to entitle them to the appellation of Comnunh 

BicHAT seems to me, to have arranged together, under the name ofMucotu 
Idetrfhraneif Textures which differ most materially ffom each other. (See 
his Anat Gen. IV.) 
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BOOK I. 



OF THB ANATOMY IN 6BNBBAL OF THB COMMON 

SYSTBMS. 



CHAPTER I 

OF THE ANATOMY IN GSNKBAL OF THE CIRCULATING 

SYSTEM. 

7his System consists of two parts ; an Organ called the 
Heattj and a series of Tubes denominated Bloodvesads, com- 
municating with this OrgaQ. I shall treat of each of these 
separately. 

Before entering cm the con^deration of either, however, 
it may be proper to apprise the reader, that no remarks are 
introduced into this Chapter, respecting the relative posi- 
tion, either of the Heart or of the Bloodvessels, to other or« 
gans. . These properly belong to another Part of the Work. 
At present, we must confine ourselves, in all that relates 
to situation, merely to the consideration of general aspect. 
These observations apply equally, to the succeeding Chap- 
ters on the Absorbent and Nervous Syskwis. 
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SECTION I. 



OF THE HKABT. 



Tiiis is an organ consisting of two cavities, complclely 
separated from each other by a Septum or partition. Each 
cavity is formed into two cooipartnients, called Auride and 
Venlrick, wliich communicate freely with each otiier. Se- 
veral Bloodvessels, denomiDated Veins, are connected with 
each Auricle, and one laige one, called an Artery, arisen 
fVom each Ventricle. 

When moderately distended, the Heart resembles^ exter- 
nally, a three-sided pyramid. 

The base is turned backwards, to the right, and a little 
upwards ; the apex, forwards, to the left, and a Kttle down- 
wards. 

The surface which looks downwards is flat; the anterior 
and posterior surfaces, are slightly convex. The anterior 
margin is sharp ; the posterior and upper, a good deal ronnd- 
ed. The apex is obtuse, and, sometimes, a little forked. 

The flat surface is about five inches in length, and its 
greatest breadth, about four. The greatest height of the 
other two surfaces is about three inches and a Jialf. 

The Auricles occupy, chiefly, the base of the Heart ; a 
fdight groove forming the line of separation, between them 
and tlie Ventricles, externally. They arc placed, one be- 
hind the other ; and the two Ventricles have the eame rela- 
lativc position. From this arrangement, the Cavities of the 
Heart might be divided into Anterior and Posterior. But 
ow'mg to the oblique position of this organ, the Anterior 
Auricle and Ventricle, are placed more to the right, than 
the Posterior; and, therefore, the four compartments are 
usually distinguished, by the terms Right and Left. 
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A slight furrow marks the division between the two Au- 
ricles externally. They differ a good deal from each other 
■in point of shape ; and the Riglit appears larger than the 
Left. Neither of them rises so high, by one half, as the 
upper angle of the Right Ventricle i but there is a little 
Tip or Lappet, which projects upwards from the superior, 
'left, and anterior comer of the Right one, and from the su- 
perior, left, and posterior corner of the Left. It is this 
Lappet, which, from its resemblance to the tip of the dog's 
ear, seems to have given rise to the term Auricle. The Tip 
of the Right Auricle, has an even margin, and points a lit- 
tle backwards and to the right ; the Tip of the Left, which 
is narrower, and is twisted like the letter 5", has a notched 
margin, and points a little forwards and to the left. 

The trunks of three Feins are usually seen opening into 
the Right Auricle; via. the two Car* (Vcnx Cavte,) and 
the Coronary Vein. The Superior Cava enters at the right, 
4ipper, and anterior corner ; the Inferior Cava, at the right, 
lower, and posterior one ; and the Coronary Van at the 
left, lower, and posterior comer. 

- Four Feins called Pulmonan/, are seen entering into the 
Left Auricle. The two Right Pulmonary Veins enter at it« 
Tight and anterior angles ; and the two Leji, at its right and 
posterior angles. 

The boundaries between the two Ventricles extemnllj, 
are marked by two superficial furrows, one below and an- 
other above. The former runs nearly parallel to the groove 
dividing the Auricles, but is a little farther forward ; and 
the latter, beginning immediately before the tip of the Left 
Auricle, extends to the left and a little forwards, and then 
passing over the apex of the Heart, is continued into the 
one below. 

One large Artery, called the Pulmottartf Artery, is seen 
arising from the Right Ventricle at its upper angle ; and 
from a point of the Left Ventricle, immediately underneath 
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this of the Right, anotlicr large Artery takes its orig^, de^ 
nominated the Aorta. 

The whole outside of the Heart ia quite smooth. The 
colour of the Ventricles, at those parts where there is no 
Adipose Substance between tlie Serous and the Muscular 
Coat, is a brownish-pink, interspersed with whitish lines of 
different sizes, which are caused by the ramifications of 
Bloodvessels, and Absorbents, and Nerves. The Auricles 
are usually paler than the Ventricles. The Fatly parts ia 
both are always straw-coloured. 

When we lay open the Right Auricle to examine its ca- 
vity, we observe, in the first place, that its posterior surface 
is of a whitish colour. Towards the lower part of this sur- 
face, there is an elliptical, but very superficial depresaon, 
which slopes a little backwards, and is called the Oval Fossa. 
This Fossa is about half an inch long, and the third of am 
inch broad, with smooth edges, and having its long diameter 
turned upwards and downwards. Its size, however, varies 
very much in different individuals, and frequently it is en- 
tirely wanting. 

From what has been afiirmcd by several Continental 
Anatomists, on whose accuracy I am inclined to place con- 
siderable reliance, I am disposed to believe, diat, in most 
instances, there is a small slit, sufficient to admit the point 
of a probe, immediately behind the upper margin of the Oval 
Fossa, leading upwards and a little to the left, into the Ca- 
vity of the Left Auricle. At same time, this is contrary to 
my own experience hitherto. 

On the fore part, the Auricle exhibits a sort of net-work 
of smooth, p'mkish-coloured, cords, wliich run chiefly in a 
direction from riglit to left. 

On the upper surface of the Auricle, is seen, the orifice 
of the Superior Cava, having an inclination downwards, 
and a little forwards ; and to the left of thb, we find a ca- 
vity^ extending into the Tip of the Auricle, the whole sur- 
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s of which exhibits ; 

;he Auricle, but, composed of smaller cordsi, and more 
irregular. 

»0n the lower surface of the Auricle, we remark, in the 
first place, towards the back-part, the opening of the Infe- 
rior Cava. Immediately to the left of this, is a thin, whit- 
ish, crescentic fold, denom'mated the Eitatac/iian Valve. 
The posterior horn of this Valve is connected with the left 
edge of the Oval Fossa, and the anterior, with the right sur- 
face of the Auricle, directly above the opening of the Low- 
er €ava ; so that it runs from behind obliquely forwards 
and to the right. Its free, curved, edge, looks upwards 
and a little backwards ; and one surface of it is continuous 
with the left and anterior side of the Inferior Cava, while 
the other is turned towards the left and fore part of the Au- 
ride. Were it prolonged straight upwards, it would run 
into the upper margin of die Oval Fossa ; and even, as it i^ 
when we look into the Auricle from before, it cuts off from 
our view, the lower half of this Fossa. The breadth and 
thickness of this Valve, vary extremely. Sometimes it is 
nearly half an inch broad, at other times scarcely percepti- 
ble ; in some, it is as thick as a wafer at its attachment, but 
tapering towards its edge, and without any holes in it ; in 
others, it is as thin as ^Ik paper, transparent, and quite re- 
ticulated. 

Immediately to the left of the posterior extremity of the 
Eustachian Valve, is the orifice of the Coronary Vein, look- 
ing forwards and to the left. Its mar^n, also, below and 
to the right, is provided with a Valvr ; the posterior bom 
of which, usually runs into the corresponding horn of the 
Eustachian Valve, wh'de the free, crescentic edge, looks up* 
wards and to the left. Like the Eustachian Valve, how- 
ever, it varies very much in its dimensions. Sometimes, 
kin place of it, there is merely a slight ridge ; at other times, 
it is so broad, as to cover almost entirely the orifice of the 
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Vein. It is frequenlly notched at its margin, and full of 
holes. 

Anterior to tliese parts, the lower surface of the Auncle 
begins to exhibit the same kind of lattice-work, which we 
found on the fore pait. 

The surface of the Auricle to the right, ta smooth and 
pale coloured. 

The left ade of the Auricle presents a large circular hole, 
about an inch and three fourths in diameter, with a smooth, 
white, shining circumference, leading into the Cavity of the 
Right Ventricle, This is denominated the Auricvhr Ori- 
fice of the Ventricle. 

The cavity of the Bight Ventricle resembles somewhat 
the hollow of a three-aded pyramid ; the base and the point, 
corresponding to the basis and the apex of the Heart. The 
lower side of the cavity is flat, the posterior a little convex, 
and the anterior slightly concave. The Upper angle of the 
base gives origin to the Pulmonary Artery. 

The whole surface of this cavity, except towards the 
Upper Angle, presents an extremely intricate net-work of 
smooth, rounded, and flat, Fkikif Columns, of various sizes- 
Some of the Columns are atlached by both extremities to 
the sides of the cavity, but quite free in the middle, so that 
a probe may be passed under them. These are found chief- 
ly towards the Apex of the Ventricle ; where many of them 
may be seen crossing, in every direction, from one side of 
the cavity to the oilier. Others remain attached by one 
eide, throughout their whole length, to the surface of the 
Ventricle, and have the appearance of ridges. These in- 
tersect each other in various directions, and leave hollows 
between them, in the bottom of which are seen smaller 
ridges, crossing each other, in a similar manucr. Other co- 
lumns, again, have one extremity attached to the surface 
of the Ventricle, while the other projects, In a pointed 
form, into its cavity, and gives origin to certain Tendin- 
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ous Cords, that go to be attached to the edge of the Tri- 
aispid Valve immediately to be described. These are larg- 
er than the other Fleshy Columns, and are, in general, 
three or four in number. The largest arises from the mid- 
dle of the anterior side of the Cavity, and the other two or 
three, from the middle of die inferior side, or of the angle 
between that and tlie posterior. Lastly, some of the Co- 
lumns are usually found inserted into tlie outer surface of 
the Tricuspid Valve, towards its root 

The size and distribution, however, of all these Columns, 
vary very much in dificront individuals; and the whole 
appearance of the net-work, is never precisely the same, in 
any two subjects. 

Towards tlie Upper Angle of the Ventricle, the surface 
becomes gradually smoother, and sometimes the ridges dis- 
appear altogether. This smooth surface terminates in a 
circular opening, looking upwards, backwards, and to the 
right, from which the Pulmonary Artery springs, and 
which is denominated the Arterial Orifice of the Ventricle. 
The three Stmilunar Valves which are found here, partly 
attached to the margin of the opening, will be afterwards 
described along with the Pulmonary Artery. 

Occupying the lower and posterior pait of tlie base of 
the Cavity, and separated from the Upper Angle only 
by a smooth fleshy ridge, is the Auricular Orifice of the 
Ventricle. 

Attached to the circumference of this orifice, all round, 
there is a sort of curtain of a white, thin, semi-transparent 
substance, quite pUable, but very tough and strung, which 
is folded towards the Ventricle. Its opposite margin is 
formed into three unequal Flaps, of a parabolic shape, and 
hence the name Triaupid Valve has been given to it. These 
Flaps correspond in situation to the three sides of the Vea ■ 
tricle; the Anterior which is the largest, is applied close to 
the anterior side ; the Posterior, the nest in point of size, 
VOL. I. D 
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is folded back on the poBtenor surface ; and the Inferior, 
which is the emallest, lies on the lower side of the Ventri- 
cle. 

The free margin of the Valve, however, does not float 
loose within the cavity of the Ventricle. A number of small 
white, lough threads, called Tendinous Cords, arising, some 
from the projecting extremities, and others from the sides, of 
certain of the Fleshy Columns, branch off in every direc- 
tion into smaller threads, which again ramify in various 
ways, and go at last to be inserted into the edge of tlie 
Valve along its whole extent ; so that it looks as if it were 
fringed with a sort of net-work. Several of the threads, 
however, are often found inserted into the outer surface of 
the Valve instead of the margin. 

The lower edge of the Anterior Flap, and the anterior 
edge of the Lower one, are in general attached to three of 
four Tendinous Cords, which arise from those Fleshy Co- 
lumns, that spring from the anterior side of the Ventricle. 
Throe or four Tendinous Cords, arising from the Columns 
which project from the lower side of the Ventricle, send off 
the little threads which are inserted into the posterior edge 
of the Lower Flap, and the lower edge of the Posterior 
one. The threads which are attached to the upper mar^ns 
of the Anterior and Posterior Flaps, are all derived from 
five or six Tendinous Cords, which arise from the sides 
of some of the superficial ridges or smalt fleshy papillie, 
that are to lie foimd tmmedialely below the smooth surface 
leading to the Upper Ajigle of the Ventricle. 

But besides these Tendinous Cords, the extremities of 
some Fleshy Columns are orten found directly inserted into 
the outer surface of the Valve, towards its root. It is 
generally the Lower and Anterior Flaps of the Valve which 
have these connections. 

In consequence of the shortness of the Tendinous Cords, 
the Valve, even when the Ventricle is only moderately 
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distended, is kept cloaely applied to the sides of the Cavi- 
ty. It is only by compressing tlie Ventricle, iji all direc- 
tions, that we can make the Flaps fold together so as to 
Bhut up the Auricular Orifice ; and unless the Tendinous 
Cords he completely cut across, it is impossible to force tliem 
beyond this Orifice, towards the Auricle. Wlien tliese 
Cords, however, are divided, and the Flaps of the Valve are 
then properly folded together, we shall find that they are 
of sufficient size to close the Auricular Orifice entirely, 
even when the Ventricle is dhtended to the utmost. 

The cavity of the Left Auricle is smooth on all sides and 
of a pale colour. 

At the two right and anterior angles are seen the ori- 
fices of the two Right Pulmonary Vans, and at the two 
right and posterior angles, the openings of the two Left 
Pulmonary \'cins. 

At the left, upper and posterior angle, a cavity is obser- 
ved extending into the Tip of the Auricle, which when laid 
open, is found to correspond in shape to the Tip viewed 
externally. It exhibits on its surface a kind of net-work 
similar to that in the Tip of the Right Auricle, but sim- 
pler, and composed of whiter and more superficial ridges. 

The whole left side of the Left Auricle, is formed into 
an orifice, which leads to the Left Ventricle. This is de- 
nominated the Auricular Orifice of tiie Left Ventricle. 

It is circidar in its shape, about half an inch less in dia- 
meter than the Right Auricular Orifice, and has a smooth 
margin, all round. 

The cavity of the Left Ventricle resembles an elliptical 
cone, the Base and Apex corresponding to the Base and 
Apex of the Heart, and the long diameter of the cross sec- 
tion running from before backwards. 

The whole surface of this cavity presents a net-work of 
Fleshy Columns, similar to that in the Right Ventricle, al- 
though tliere is a consideraWc difference between them in 
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ihe shape, and size, and intenseaving of the Columns It 
would not be easy to give an exact idea of this diflerence, 
in words; but the Columns are, upon the whole, sniallet- 
and rounder ; they are no where seen stretching across the 
cavity from one fide to the other, as in the Right Ventri- 
cle; and the intersections of the more superficial Columns, 
correspond better with those of the Columns deeper seat- 
ed, so that although tlie net-work be not deeper than that 
in the Right Ventricle, we see farther into it. 

Two columns, however, considerably larger than any in 
the Right Ventricle, are seen arising, one from the mid- 
dle of the upper, and another from the middle of the lower 
surface, close to the posterior edge of the cavity. These, 
after running a short way towards the Auriclar Orifice, ter- 
minate in a projecting extremity which is usually divided 
into a number of papillae. They differ a good deal in shape 
in different individuals; and in some they are much deeper 
cleft towards the middle, than in others. The one arising 
from the upper adeofthe Ventricle is generally the larger; 
and this one also is, in most instances, divided at its project- 
ing extremity, into three parts. 

From these Fleshy Columns a set of Tendinous Cords 
arise, which go to be attached to the Milral Valve. 

This Valve corresponds to the Tricuspid Valve in the 
Right Ventricle. It is connected to the circumference of 
the Auricular Orifice, which occupies the posterior part of 
the base of the cavity ; but instead of three, its floating edge 
is divided only into two Flaps, parabolic in their shape, and 
somewhat like the two segments of a mitre ; hence the name 
given to it of Mitral Valve. 

It is white, pliable, and strong like the Tricuspid Valve ; 
equally thin in some parts, but much thicker in others, parti- 
cularly towards its edge ; and it b always folded towards 
the Ventricle- 
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One Flap of tlie Valve is attached to the anterior half 
of the margin of tlie Auricular Orifice, and lies towards 
the anterior edge of the cavity of tlie Ventricle ; the oilier 
arises from the posterior half of the Auricular Orifice, and 
looks towards tlie posterior edge of the cavity. Their bases 
are of nearly equal length ; but the Anterior Flap projects 
fully twice as far into the Ventricle, or is twice as long, as 
the Posterior. 

Tendinous Cords like those of the Tricuspid Valve, and 
arising from the Fleshy Columns just described, are insert- 
ed into the whole margin of tlie Mitral Valve, snd several 
into its outer surface. They are considerably thicker than 
than those in the Right Ventricle, and in proceeding to their 
attachment do not branch off into so many smaller threads. 
From eight to ten in general arise from tlie extremity of 
the Fleshy Column which springs from the upper side of 
the Ventricle, and these are inserted into the upper edge 
of each of the Flaps, and partly into their outer surface. 
From ten to twelve arise in a similar manner from the low- 
er Fleshy Column, and are inserted into the lower margin 
of eacli of the Valves, and some idso into their outer sur- 
face. 

These Tendinous Cords, like thosebelongingtothe Tri- 
cuspid Valve, are too short to allow the Flaps to be folded 
towards the Auricular Orifice, when the Ventricle is in a 
distended state ; but if we divide the Cord.s, and then pull 
the Flaps towards the Auricle, we shall find that they are 
more than sufRcient to shut up this orifice completely. 

In the base of the cavity on the fore-pait of the Auricular 
Orifice, and concealed, in the distended state of the Ven- 
tricle, by the Anterior Flap of the Mitral Valve, there is a 
smooth surface leading to a circular opening, which looks to 
tlie right, and a little upwards and forwards. This is called 
the Arterial Orifice of the Ventricle ; and from it the Aorta 
3 



35 CAPACITIES OF TUK CAVITIES OF THE HEABT. 

Springs. It is placed immediately und^neath the Upper 
Angle of ibe Bight Ventricle. 

In the Heart, as we usually find it after Death, the Cavi- 
ties of the Ventricles are always larger than those of the 
Auricles. The Cavities, also, of the Right Side, in general, 
appear to the eye larger tlian the coiTesponding Cavities on 
the Left ; though in a. much less degree in some cases than 
in others. In some instances they seem pretty nearly alike. 
None of the experiments wliich have hitherto been made*, 
with a view to measure the capacity of these Cavities in the 
state in which lliey are found after Death, are perfectly sa- 
tisfactory. In some, we are uncertain, whether precautions 
were taken to prevent the fluid employed in the measure- 
ment, from escaping by some of the Bloodvessels communi- 
cating with the cavities ; in others, it is doubtful whether the 
Coagula which often form in these cavities after death, and 
greatly diminish tlieir capacity, had been carefully remov- 
ed ; in others agmn, the fluid employed was calculated to 
extend the parietes of the cavities too much by its weight. 

In several experiments in which these precautions were at- 
tended to, I found that the Right Ventricle contained 2' oz. 
of Water, while the Left contained only 2 oz ; but further 
trials are necessary relative to this point. 

The posterior surface of the Right Auricle, and the an- 
terior surface of the Left, are formed by the opposite sides 
of a common Septum. 

This Septum towards its edge is more than an eighth of 
an inch in thickness ; but it becomes gradually thinner to- 
wards the part corresponding to the Oval Fossa, where it is 
seldom thicker than a wafer. 

The insertion of the other sides of the Auricles into the 
margin of this Septum, gives rise to that furrow seen ex- 
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ternally, by which the Auricles ore distinguished from 
each other. 

The remaining aides of the Right Auricle, except where 
there is any of that net-work of Flesliy Cords formerly de- 
scribed, ore about on eighth of an inch thick ; but in tlie 
furrows between these Cords, they are so thin as to be semU 
transparent i and opposite the Cords themselves, they ar« 
sometimes nearly a quarter of an inch in thickness. 

The other aides of the Left Auricle, are, every where, 
about an eightli of an inch ; excepting at the Tip, which is 
thinner, particularly opposite to the furrows which were 
described on its inner surface. 

The posterior surfaces of the Right Vcntriclej and the. 
anterior and upper third of the Left arc formed by the op- I 
poaite sides of a common Septum. 

The edge of this partition looking towards the Base of 
the Heart, has its lower half continued into the left margin ' 
of the Septmn of the Auricles, while the upper half i.s part- 
ly connected to the root of the Aorta, and partly to that 
portion of the base of the Right Ventricle which is betwixt 
the Auricular and the Arterial Orifice. The upper and 
lower margins of this Septum, have tlie corresponding edges 
of the upper and lower sides of each Ventricle attached 
to them ; and it is along the course of this attachment, that 
the groove formerly described as pointing out the division 
between the Ventricles externally, runs. 

The Septum of the Ventricles varies in thickness in dif« 
ferent parts. It ir no where less than a third of an inch ; 
but opposite to some of the larger Fleshy Columns it is more. 
The thickest part is in general between those smooth surfaces 
in each Ventricle which lead to the Arterial Orifices. At 
the base, where it is connected witli the Septum of the Au- 
ricles, and the other parts already mentioned, it is cond- 
derably thinner. 



Th« Attti^rbr mi bw^ fthli^ tif ihe Right Vi^tttet^d Mf« 
ibititii^ iKAti the Septutki) hinng only About a quAiDi^ of ah 
im^i thkik^ eKcepff oppotiitg to mm^ of th«» )ai*|)[«)^ Fienhy 
CotumiMv The thintieBt j^rt b in the Anterior ^itiei tcv 
vpATtis the bji«e of the ITp^ Atigle leAditig^ to the PuImik 
iiAry Artery. The posterior Aod inferior rittes of the Left 
Ventricle^ on the other hAnd^ Are thieker ^n the Septom. 
They Are in most pArts AiUy hAtf An inrh diiek^ And oppoi^ 
rite the krger Columns a good deAt mor^ 

The HeATt in ibrmed of the blowing Textures. 

tnHhe first plAee^ the whole extemAl surOiee of the imv 
gAtt ii covered by a Sertm Mml^rm^^ whieh is thiekesi 
And stmngest on the Auricles. 

Under thls^ At pArticulAT pArts^ is a quAUtity of ^MI^iam 
S^Astance or fVtf, which^ shining through the Serous 
MembrAue^ gives the HeArt a strAW colour At these pArts. 
But the extent of surfing which the t>^At covers^ And the 
depth of the Stmtun^ vAry exceedingly, tn most in*» 
stAUces the Auricles Are without Any ^ but sometimes them 
Are thin pAtches on their upper surfAce^ And Along the edg* 
es of the LAppets^ And in the Right one^ Around the en* 
trAnce of the two CAv^e. tn general a ridge of it is (bund 
running mund the side next the Ventricles of thAt groove 
which sepArAtes the Auricles And Ventricles exteruAlly ; Ano* 
ther thinner fAyer occupies the whole of UiAt Airrow whidi 
distinguishes the Ventricles At>m cAch other on the u^qier 
And under suHkce of the HeArt ; And uiuAlly there is a little 
pApillA of Adipose SubstAUce^ prelecting (Wm the Apex» 
Very often^ too^ there Are bikers of FAt seen extending 
fhmi these lArger strAtA^ Along the rAmiOcAtlons of the Blood^^ 
vessels. 8ometimes« the whole surfAce Almost of the Ventri** 
des is covered with a thick lAyer oS \t 

• Ree AttAtottty of Strtmt Memhrnnet* 



Under the Serous MembrtM and Adipose Subitesiotf 
and extending inwards so as to form the principal part of 
the Septum both of the Auricles and the Ventriclesi is sU 
tuated what is called the Muteular Coat of the Hearty upon 
which the thiclcness and strength of its sides chiefly depend. 
It is this Coat which , shining through the Serous Mem* 
brane at those parts where no Fat intervenesi gives the 
Heart its pinkish or purplish hue externally ; and witUn 
the Cavities, the same Coat is seen still more distinctly and 
of a darker colouri through the delicate Inmr Mmfukrom, 

As its name imports, it is composed jdX Muteh^, The 
fibres are of a reddish brown colour, dryish, and witli 
scarcely any intermixture of CMuhr SubHance t . A verjr 
fine, but pretty dense CelluUr Substance* however, connects 
them to the Serous Membrane externally. *• 

The thickness of this Coat at any particular part of the 
Heart, may be ascertained merely by examining Uie colour 
of k section of the parietes at that part ; for the Muscular . 
Texture is easily distinguished by its reddish hue. Th# 
usual thickness of the sides of the Heart has ahready been 
stated ; and it will suffice for giving an idea of the thick- 
ness of the MuMsular Coat to mention, that except where 
there is Adipose Substance, the whole parietes are consti* 
tuted of the Serous Membrane, the Muscular Coat, and 
an Ifmer Membrane Just to be described ; and that the Se« 
rous and the Inner Membrane taken togetheri are not so 
thick as a wafer. 

The distribution of the Muscular Fibres in the sides of 
the Auricles is most easily seen, by holdbg the sides between 
the eye and the light. 

On the right side of the Eight Auricle they run chiefly 
from before backwards ; but in the lower, and the anterior, 

* Sft« AfiAtomy of Muifh, 

f Set Anaiomy of C^lular SuhiianvCk 
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side, aad in the Tip, they are collected into Fasciculi 
tvhich constitute tliose lidgea or cords formerly described on 
the inner surface. In Uie furrows between the ridges, the 
Fasuculi are connected only by a very few fibres, so tltat 
here, in many points, the Serous and the Inner Membrane 
ai'e in contact with each other. 

In the riglit and upper sides of the Left Auricle, 
Uie fibres seem to run chiefly from before backwards; and 
in tlie Tip they are fasciculated. In the lower side, lliey 
incline principally from right tu left ; and in the jMsterior* 
mostly from above downwards. 

In the Septum of the Auricles, the fibres are very irre- 
gularly disposed around the margin of the Oval Fossa ; and 
in tlie Fossa itself, there are in general a few Muscular 
threads, formed into an irregular net-work. 

Some Anatomists have described the Muscular Fibres of 
ihe Ventricles with a most tedious and unproBtable minute- 
ness*. It is sufficient to observe, that these fibres seem to 
be formed into three Etrala, which pass insen^bly into each 
other. 

The outer stratum, which is covered by the Adipose sub- 
stance and the Serous Membrane, consists of fibres, which, 
at different ports of the Ventricles, are seen running for a 
considerable extent of surface, parallel to each other. On 
the outer surface of the Right Ventricle, for example, the 
fibres run from the right and from below, obliquely upwards 
and to the left. The fibres on the outer surface of the 
Left Ventricle again, are seen running from above and 
from the right, obliquely downwards and to the lefL Along 
the groove between the Ventricles above, the direction of 
the fibres belonging to each, Corresponds pretty exactly ; 



■ SeNjic, Traitc, &r. ]. p. 13, 131. Wolf, Acta Acad. Scient Impel. 
Petrop. MooiJxx-ii Acta N«vb Ejaad, ubccixmiii-tiii, kbcc<c-ii. 
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so that many of them seem to pass over the groove, and 
to be continued from the one Venmcle to the other. Along 
the Inferior Furrow, the course of the tibres on each side 
does not correspond so nearly ; accordingly they are di>7 
tinctly seen inici-aecting each other. 

The second or middle stratum consists of fibres which ii> { 
lersect each other in every direction. 

The fibres of the third or innermost layer, seem to fd« 
low exactly the direction of the ridges and Fleshy Columaa ^ 
Been on the inner surface of the Venti'icles, of which they 
constitute the greatest part 

In the Septum, there are two layers similar to the last rf ' 
these tliree, one corresponding to each Ventricle; and b^ 
tween these a stratum similar to the second or middle one. 

Within the Muscular Coat, and lining the whole iimei 
surface of the Cavities of the Heart, is found what is deno. 
minated the Inner Membrane. 

In tlie Ventricles, this membrane is as thin almost as the 
fibres of cotton, perfectly transparent, and without the slight- 
est appeai-ance of fibres. Neither Bloodvessels, Absorbents, 
nor Nerves, have yet been seen in it. Maceration in water, , 
renders it slightly opaque. It is easily detached from 
the Muscular Fibres which it lines; but no intervening 
Cellular Substance, or suchlike medium of connection, can 
be seen between them. It is too tender to admit of being, 
peeled oflF in large patches. Towards the tops of tliose 
ridges or Fleshy Columns which give rise to the Tendinous 
Cords, it is somewhat tliicker and more opaque than at ' 
other paits. 

In the Right Auricle, the Inner Membrane which lines 
the Fleshy Cords is quite similar to that in the Ventricles ; 
but at all other parts of this Auricle, and over tlic whole of 
the Lefl, it has a diifirent appearance. It is white and se> 
mi-transparent, and considerably thicker and stronger than 
the Serous Membrane. After shght maceration, it is dish ■ 
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posed to peel in laminse ; but no fibres are perceptible in it ; 
and so far as I know, no one has yet seen its Vessels or 
Nerves. It is firmly connected to the Muscular Coat by 
a fine Cellular Substance. 

The Eu.stacbian Valve and the Valve of the Coronary 
Vein, appear to I>e formed of doublings of the Inner Mem- 
brane of the Auricle. The former, however, generally con- 
tiuns afasciculus of Muscular Fibres at its basis, which is in- 
cluded between the folds of the Membrane. 

The structure of the Tricuspid and Mitral Valves is not 
so simple. A delicate prolongation of tlie Inner Membrane 
of the Auricles can indeed be easily traced over their inner 
surface ; but I have never been able to detect any similar 
continuation of the Membrane of the Ventricles over their 
outer surface. They seem to consist of a fine but dense 
web of slender fibres continued from the Tendinous Cords. 
These Cords, as their name imports, are composed of Ten- 
dinous Svbslance* ; and after they have been inserted into 
the Valves', they spread out and are interwoven within their 
substance in every direction, as may be easily seen by hold- 
ing the Valves between tlie eye and llie light. It is the inter- 
section of these Cords just after their insertion, that causes 
those knots and ridges on the Valves, which are so common, 
particularly towarils the margin of the Mitral Valve. 

The Heart is supplied with Arteries entirely from two 
Arterial Trunks, denominated Coronary or Cardiac Arteries. 
These arise from the Aorta close to its origin, in a manner 
afterwards to be described. 

The Anterior Coronary Artery is seen, immediately behind 
the Tip of the Right Auricle, entering the top of the groove 
between this Auricle and the Right Ventricle. It then runs 
along in the bottom of this groove, until it reaches the furrow 
between the Ventricles on the inferior surface of the Heart. 



' See Anatoni}' of Tendinous SubilaJKf. 
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Into this, it turna at a right angle, and following its direc- 
tion, terminates towards the Apex. 

During the whole of this course, it is situated between 
the Serous Membrane, and the Muscular Coat, and is often 
surrounded with Adipose Substance. It gives off numerous 
branches to the Right, which are small, and supply the 
Right Auricle, some of tbcm extending to the Cava>. Branch- 
es equally numerous and greatly larger are sent off to the 
left, and are seen running in a tortuous manner, and rami- 
fying on the surface of the Right Ventricle, from the basis 
towards the point. The largest of these, iu general, runs 
along, immediately above the anterior acute margin of the 
Heart ; and, several of its branches anastomose towards the 
Apex, with branches of the Posterior Coronary Artery, Just 
where tlie Anterior Coronary, too, is turning into the groove 
between the Ventricles, it sends off a pretty large branch, 
which is continued on into tlie furrow between the Left 
Auricle and Ventricle, and extends as far as the posterior 
margin of the Heart, giving offbranches to the Auricle and 
Ventricle, Ln the same manner as tlie trunk from which it 
is derived. 

All the branches of the Anterior Coronary Artery, wliich 
are distributed on tlic V^entricles, run at first between the 
Serous Membrane and the Muscular Coat ; and it is not 
until they have ramified in this situation to the smallness 
of a pin, that they dip down between tlie Muscular fibres. 

The Posterior Cornnari/ Artery enters the furrow between 
the Ventricles on the upper surface of the Heart, immedi- 
ately before the Tip of the Left Auricle. It runs along this 
iurrow, winds round the Apex of the Heart, and ter- 
minates along with the Anterior Coronary on the inferior 
surface. 

Just after entering the groove, this Artery gives off a 
branch, which gets into the furrow between die Left Aun- 
tie and Ventricle, and runs round until it meets with the 
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branch of the Anterior Coronary formerly described, where 
it terminates. It supplies branches to the Auricle and the 
Ventricle, 

All the remaining branches of this Artery are distribute 
ed on the Ventricles. The larger ones go to the Left Ven- 
tricle, coming off at acute angles, and winding obliquely 
round the posterior margin of the Heart. Smaller branches 
arc distributed on the Right Ventricle; and others st'dl 
smaller penetrate. the bottom of the furrow directly, to sup- 
ply the Septum. 

This vessel, hke the Anterior Coronary, runs between the 
Serous Membrane and the Muscular Coat ; and all its 
branches ramify to an equal degree of minuteTiess, in this 
superficial situation, before they insinuate themselves be- 
tween the Muscular fibres. 

All the I tins of the Heart nm into one trunk, called the 
Coronan/ or Cardiac Vein, which terminates in the Right 
Auricle. 

This Vein is made up of three principal branches ; a 
Main or Posterior Branch, a Middle, and an Anterior. 

The Main Branch may be considered as beginning on 
the inferior surface of the Heart, close to the Apex, where 
it receive* a number oi small branches corresponding to the 
tost ramifications of the Posterior Coronary Artery, It 
then turns up over the Apex, and follows the course of this 
Artery, becoming liuger and larger in its progress, by 
the addition of new branches from the Right and Left 
Ventricles, At the top of the furrow between the Ventri- 
cles, it turns downwards into the groove between the Left 
Auricle and Ventricle, winds round in this, receiving branch- 
es from the Auricle and Ventricle all the way, and just 
before entering the Right Auricle, is joined by the Middle 
and Anterior Branches. 

The Middle Branch begins at the extremity nest the 
Apex of the furrow between the Ventricles on the inferior 
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surface of the Heart It runs along this furrow in compa- 
ny with the Anterior Coronary Artery ; receives branches 
on each side during; its course ; and then opens into the left 
side of the Main Branch close to the Right Auricle. 

The Anterior Branch begins towards the origin of the 
Anterior Coronary Artery, and runs along the groove be- 
tween the Right Auricle and Ventricle with this Vessel. 
It receives branches on each side aa it goes on, and then 
terminates in the Main Branch, immediately anterior to 
the Middle one ; very often in the Middle Branch itself. 

The Corojiary Vein thus formed scarcely runs an eighth 
of an inch before it opens into the Bight Auricle. At its 
termination it is about a third of an incli in diameter. 

Very often the Anterior Branch, instead of commendng 
so far up as has been described, is much smaller, and be- 
^ns in the groove between the Auricle and Ventricle, op- 
posite the acute margin of the Heart. In this case, all the 
Venous branches coming from the Auricle and Ventri- 
cle above this point unite together into a distinct trunk, 
which running down along the Upper pai-t of the groove 
just mentioned, opens directly into the Bight Auricle, 
about the middle of its left Anterior margin. The orifice 
of this vessel within the Auricle is concealed by a part of 
the net-work of Fleshy Cords. 

I have, also, occasionally seen another distinct Corona- 
ry Vein opening into the Right Auricle, immediately behind 
and above the Orifice of the principal Vein of this name. 
This vessel began before the Tip of the Left Auricle; run 
down behind the Artificial Orifice of the Left Ventricle to 
the Septum between the Auricles; and then passed ob- 
liquely through this Septum, towards its left margin, and 
opened at the point described, about the size of a crow- 
(juill. 

All the branches of the Coronary Vans which are larger 
than a pin, lite the ramifications of the corresponding Ar- 
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teries, att; seen running superficklly between the Serous 
and the Muscular Coat. 

The Absorbent VesscU of the Heart are in general too 
small to be perceptible to the naked eye in their empty state. 
I have never seen them injected ; but I rely with the ut- 
most confidence on tlie accuracy of the description and re- 
presentation of them which has been given by Mascagxi*. 

Various small branches from both surfaces of the Heart, 
unite togetlier into several trunks, which run along its 
anterior and posterior margins. The trunks on the an- 
terior margin uiuting together, form a larger one, which 
ascends upwai-ds towards the root of the Pulmonary Artery ; 
while those on the posterior mar^n uniting in tlie same 
way, run up in the groove between tlie Left Auricle and 
Ventricle, towards the root of the Aorta. The two sets soon 
after join together, as will be more particiUarly described 
in another part of llie work. 

Mabcagni mentions that they are best brought into view 
in thin subjects, by injecting the Bloodvessels of the Heart 
with glue coloured with cinnaber. The glue passes into 
the Absorbents uncoloured, and makes them tur^d. But 
they may, also, be injected about the Apex with Mercury; 
and if the Mercury be forced backwards towards the smal- 
ler branches on every side, the whole may be filled to the 
utmost degree of minuteness. 

All the brandies now described lie between the Serous 
and the Muscular Coat. 

In very thia subjects, a plexus of slender Nerves, may 
be seen through the Serous Membrane, accompanying 
the two Coronary Arteries throughout the whole of their 
course; or they may be more distinctly brought into view 
by peehng off the Serous Coat. They are easily distinguish- 
ed from Bloodvessels or Absorbents by their whitish or 
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yellowish colour ; but if there is much Fat between the Out- 
er and Muscular Coat, it is difficult to detect them at alL 

They ramify with the ramifications of the Arteries, and 
at last penetrate with them, between the Muscular Fibres 
of the Auricles and Ventricles. 

The plexus which accompanies the Posterior Coronary 
Artery, and which is chiefly distributed on the Left Ven- 
tricle and Auricle, is always larger, and composed of thick- 
er Nervous Filaments than the anterior Plexus accompany- 
ing the Anterior Coronary Artery. 

The Nervous branches which unite to form these tw6 
Plexuses, from which all the Nerves that are perceptible in 
the Heart are derived, will be described afterwards. 

The Heart of the Female differs from that of the Male, 
only in being a little smaller. 

I HAVE not yet had an opportunity of observing, so ful- 
ly as I could wish, the different peculiarities of the Heart 
before and after Maturity ; and on consulting the nume- 
rous dissertations which have been written on this subject 
by otiier Anatomists, I find little on which I am disposed 
to rely. I shall therefore content myself at present with 
stating all that I have yet seen ; hoping to be able to ren- 
der the description more complete at some future time. 

The only material difference which seems to exist in point 
of shape between the Heart of the Fuetus and tlie Adult, is 
what results from llie greater proportional ^ze of the Tips 
of the Auricles in the foniier. In a Fcetus of three or four 
months, these are so large that they almost come into con- 
tact over tlie Anterior part of the root of the Pulmonary 
Artery. As the Ftrtus grows older, however, they gra- 
dually diminish proportionally ; and after Birth, much dif- 
ference in this respect from the Adult Heart is not percep- 
tible. 

VOL. I. P. 
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The odour of the Heart is in general lighter the youB^ 
er the subject. Ptrhaps tliis is chiefly oiving to the thin- 
ness of the Serous Coat in the earlier periods of life. The 
Heart of the Foetus never exhibits any white patches Ot 
bands, being always completely destitute of Fat. 

I think I have observed that the Heart in old pei^e ge- 
nerally acquires a deeper purple hue than it has at the p6- 
riod of Maturity, 

In the Auricles of the Heart of a Ftetus, there is a Very 
striking peculiarity. There is a hole in the Septum be- 
tween them, occupying exactly the situation of the Oval 
Fossa of the Adult Heart, and denominated the Oval Hole. 

The communication Iietwecn the Auricles, however, 
through tliis hole, is not direct. For if we examine the 
Heart of a Foetus about the fourth month, we shall Rnd, 
that there is a thin, pellucid, Membrane, Wd over the 
Oval Hole, like a Valve, on the side next the Left Auri- 
cle. The insertion of this Valve below, is into the Very 
edge of the lower third of the Oval Hole itself; but 
above tliis, its attachment is into the surface of the Sep- 
tum next the Left Auricle; extending farther and far- 
tlier out from the margin of the Hole as it ascends, until 
it gets on a level with the upper extremity of the Hole, 
when it begins to inc'ine inwards again, and after run- 
ning a short way, ceases, leaving a free floating straight 
edge, turned upwards and a little to the left. This mar- 
gin looks a little to the left, because the insertion of the 
Valve is continued a little failhcr up on the right side 
than on the left. 

As this Valve then is longer than the Oval Hole, it is 
obvious that if it were stretched tight across it, like the 
parchment of a drum, it would prevent all communication 
between the Auricles at this point. But it is not disposed 
in this manner. On the contrary, it is twice as broad as 
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the space included within the line of its insertion ; so that 
it admits of being pushed a considerable way towards the 
cavity of the Left Auricle, from the Septum and the Hole, 
When this is done, a short canal is formed, between the 
upper part of the Valve and the portion of the Septum im- 
mediately abot'e the Oval Hole, opening into the Left Au- 
ricle by an Orifice, of which the floating edge of the Valve 
forms fully two thirds. Through this canal, of course, the 
Auricles may communicate ; but I have been mucli pleas- 
ed to observe, (Physiology makes the application of the fact,) 
that the axis of this canal corresponds exactly, in every in- 
Gtance, with the axis of die Inferior Cava Vein ; and that 
the Valve forms &s it irere the posterior ade of this Vein 
continued. 

Whether there be any p«iod prior to the fourth month, 
at which the Oval Hole exists in the Heart of the Pectus 
without the Valve, or at which the Valve is smaller, I have 
not yet had satisfactory means of ascertaining. But Hal- 
lee* mentions, that his friend Bekgen had found no Valve 
in a Foetus of two months ; And Senac + believes that there 
is none prior to this at least ; and expresses iiimself c^tain, 
that, if its rudiments exist at two months, tliey are extreme- 
ly small. After this period, however, according to Mm, 
it grows by degrees, and its margin approaches near^ and 
nearer to tlie upper border of the Hole. 

It is very probable that this description is correct ; but 
as I have found, that tlie Valve even in the fourth month 
is very easily broken down, unless the Heart be dissected 
■with great care, nothing bnt actual observation will satisfy 
me on this point. 

The Hole and the Valve remain pretty nearly in the state 
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we have described, until about the commencement of the 
ninth month ; when a remarkable change begins to take 
place in them. The Valve not only becomes gradually 
tighter, and its floating edge, of course, shorter, but its in- 
scrbon approaclies nearer and nearer to the margin of the 
Oval Hole ; until, at the period of Birth, the attachment 
of the Valve corresponds almost exactly to the edge of the 
Hole ; the Valve is stretched tight across the Hole like the 
parchment of a drum ; and a small oblique ^/i( only is left 
at the upper end, by which the Auricles still coromunicate 
with each other. 

The anterior surface of the Valve now forms the bottom 
of the Oval Fossa described in the Adult Heart. In the 
course of a few months after Birth, the Slil at its upper 
part diminishes go as only to admit the point of a probe, and 
in this state, it would seem, in general, to remain for the 
whole of after life, as was formerly remarked ; though cer- 
tainly, in a great many instances it is entirely closed. 

The Eustachian Valve is subject to as much variety al- 
most in point of size, in the Fmtal, as in the Adult Heart ; 
in general, however, it is larger proportionally. 

That the cavities of the Auricles in the Foetus, are larger, 
in proportion to the Ventricles, than in the Adult, is obvious 
to the eye; and this, no doubt, arises fiom the greater size 
of the Tips of the Auricles in the former. But the com- 
parative capacities of the cavities on the Right and on the 
Left side at tliis period arc not so easily ascertained. Senac* 
says that those on the Right are larger, as in the Adult ; 
and that about the sixth or seventh month, the Right 
Ventricle is even twice as large as the Left ; but this is cer- 
tainly incorrect, I confess they have generally appeared 
to mo to be pretty nearly alike in point of size ; or if there 
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was any difference between tliem, I have rather thought llie 
superiority was with the Left. 

In the Heart of a Foetus, stiU-bom, before the Full Tinje, 
Le Gallois* found that the Right Ventricle held only 34 
gramvKs of Mercury, while the Left contained 37 ; and in 
another, still-bom, about the seventh month, he found that 
the Left Ventricle held 34 grammes of Mercury, and the 
Bight only 23. But I do not rest mucli on these experi- 
ments ; as it is doubtful whether they were performed in a 
satisfactory manner. 

I think SENACtisrightmhenhe says that the Auricles are 
proportionally thicker and stronger in the Foetus than after- 
wards ; but I doubt whether he be equally correct in stating, 
that between the third and fourth tnontli tlie sides of the left 
Ventricle are thinner than those of the Right. They have al- 
ways appeared to me thicker, as they are in the Adult ; though 
less, in proportion, in the earlier months than towards Birth. 

The Serous Membrane in the Ftetal Heart is so thin, that 
the course of the fibres in the Muscular Coat below, and of the 
superficial Bloodvessels and Nerves, is easily seen through it. 
The Muscular Coat itself Js softer, and lighter coloured. 

The Valve of the Oval Hole is said by many to consist of 
a doubling of the Inner Membrane of the Auricles ; but I 
suspect it would not be easy to demonstrate this, by separa- 
ting its two laminse distinctly from each other. It is s'unilar, 
however, to this membrane in structure ; and in general does 
not exhibit any of those Muscular Fibres which are seen in 
the Oval Fossa of the Adult Heart. 
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SECTION II. 

OF THE AHATOUr OF SLOODVEESELS IK (IKXEUAL. 

The tubes denominated Bloodvessels are of two kinds, 
ATteries and Veins. 

OF THE AKTEEIES. 

The whole Arterial System of the Human Body may be 
compared to the trunks and branches of two trees. One 
Trunk, denominated the Pulmonary Artery, arises from 
the Right Ventricle of tlie Heart, and the other, called tho 
Aorta, springs from the Left. Both of these, at their root, 
are about an inch and a quarter in diameter, and their sides 
are about a twelfth of an inch thick. Immediately after 
their ori^n, they send off'brancliea, which are distributed by 
successive ramificBtion, to all parts of the Body, and divide 
at last into Vessels much smaller than the finest hair. 

The branches as well as the tiunks of Arteries, are in ge- 
neral of a cylindrical shape ; but where an Artery divides 
into two large branches, we always observe that it swells 
out a little at the point of division. 

The modes of ramification are very various. Sometimes 
an Arterial Trunk runs on for a considerable length, giv- 
ing off branches in every direction, and yet not undergoing 
any diminution in size. At other times, and this is by far 
the most common mode, the Vessel ends by dividing into 
two or more large branches. These branches are sometimes 
equal, sometimes unequal, in diameter; but whatever be 
their relative size, it is invariably found, tliat their combin- 
ed area is greater tlian the area of the trunk from which 
they spring. As to the ratio of this excess, I perfectly 
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agree with Ssnac*, thai it is absurd to attempt ascert^ning I 
it witli jH'eci^ion. It seems to vary in almost every instance. 

The angles formed by Arterial branches and their trunks, 
are c^ all sorts. The acute angle, however, is the moat com> 
moo, and the obtuse the rarest. 

Two arteries, derived from different trunks, often meet 
tmd are lost in each other ; and this kind of connection i 
called Inosatlaliim or Anaalomoais. 

SometimcE, though rarely, instead of mmpiy passing in^ I 
to each other, they form a new trunk by their union. 

After the Arteries have ramified to a certain degree of 
minuteness, they become so thin and transparent, that it it 
impossible to see them either with the naked eye or with 
tile microecope. Somedmes, indeed, particularly in trans- 
parent parts, when the Blood happens to stagnate in them, 
after Death, we can trace them a little farther than when 
they are empty ; but tliia does not otten happen. In order, 
therefore, to render these minute capillary branches of the 
Arterial System visible, we are obliged to inject into them, 
through tlie larger trunks, some thin coloured fluid, such 
as a weak solution of glue mixed with Vermilion : and from 
injections of this sort, all our knowledge of the idtiniate ra- 
mifications of the Arteries has been derived. 

These ramifications are, of courBe, always best seen, in 
parts which are naturally transparent ; but they may often 
be traced, also, to a very great degree of minutenes, on the 
surface of opaque parts, or in thin slices of these parts, ren- 
dered transparent by drying. 

The varieties in the mode *^ their distribution, which we 
thus discover, depending on differences in the number, or 
length, or diameter, or curvature, or connexion of their 
Uttle branches, are almost infinite. Every different Tex- 
ture in the Body seems to have a mode of distribution of its 
own- 
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At last, however, after gradually dimiDishlng as tl 
divide, all the capillary Arteries are seen to terminate 
one or other of two ways; they either pass distinctly into 
the capillary brandies of Veins, or end abruptly, uncon- 
nected with any other Vessel. Whether in this latter 
case, however, the Arteries do really terminate where they 
seem ta do, is very doubtfuL Perhaps they are continued 
much farther, and yet are imperceptible from their minute- 
ness, even by tlie most powerful microsct^s. But it is 
the province of Physiology, to slate tlie various theories 
connected with this subject ; we must contine ourselves, 
present, to what is capable of demonstration. 

The termination, then, of Arteries in Veins is the only one 
admitting of being satii^factorily demonstrated. I am aware, 
that some Anatomists* of very great reputation, have con- 
ceived, that they have seen the Arteries, in ccrt^ organs 
of the Body, distinctly terminating in a set of Vessels called 
Excreting Duds ; but although I have, at present, no 
doubt whatever that they do often end in this manner, I do 
not think that the point is sufficiently established, in the 
way of actual observation. 

An Artery viewed externally, after it has been emptied 
of its contents, is of a whitish colour, and has a loose, floe- 
culent appearance. Its inner surface, is every where per- 
fectly smooth, Uke the surface of the Ventricles of the Heart ; 
in the hu-ger Arterial Trunks it is yellowish ; in the mid- 
dhng Vessels, of a pinkish or fiesh-colour ; and in the smal- 
ler branches, whitish, like the outer surface, 

Tlie sides of an Artery are always thinner than the sides 
of the Artery from which it arises; but the ratio of the 
thickness of the sides to the area of the Vessel, in Arteries 
of the same external diameter, is very different in different 
parts of the System. It seems to me, for example, that the 

* See in particular, Rutscb, Opera II. Thesi Anal. Stxl. No. Lxniit. 
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branches of the IjUcmal Carotid Artery, have much tliin- 
ner sides, in proportion, than the branches, corresponding 
in size, of the External. Carotid. 

Arteries are remarkable for their Elasticity, They are 
elastic both longitudinally and transversely. Whetlier they 
be uniformly more clastic in one direction than in another, 
has not been ascertained ; but I liave found, in some expe- 
riments on the Common Carotid, immediately after Deatli, 
that a force which extended this Vessel nearly one third 
transversely, stretched it only about a fifth in the lon^tudi- 
nal direction. 

Ma. HuNTEE* was of opinion that the elasticity was pro* 
portionally greater in the large than in the small Arteries; 
but I am not disposed to place much reliance on his expeii* 
ments relative to this point. 

- It is owing to thar elasticity, that we never find the lar- 
ger Arteries folded or collapsed after Death, even though 
empty. When cut out from the Body, they always appear 
as open cylindrical tubes. 

Being desirous of forming some notion of the strength 
of an Artery, I cut out about two inches of the Common 
Carotid of a Man, twelve hours after Deatli, and inserting 
a bit of wood into each extremity of the tube, I secured the 
Artery to them with a waxed tliread. One of the pieces of 
wofxl was then made fast, by means of a vice screwed to a 
table, and weights were suspended to the other, so that the 
Artery was stretched between them. It bore a weight of 
30 lbs. Avoirdupois, before it gave way, which it did, close 
to the upper stick, where I have no doubt it was considera- 
bly weakened by tlie application of the thread. 

A portion of the Exteinal Iliac Artety of a full grown 
man, tried in the same way, bore upwards of 48 lbs. before 
it broke. Like the former, however, it gave way close to 
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the extremity of one of the rods to whicli It was attAched ; 
so thnt in all probalulity, had it not been injured by the 
tiiread whicli fastened it, it would have sustained a. much 
greater weight. 

A transverse secbon of the vessel used in Uie first experi- 
ment, about three fourths of an inch long, and an eiglitli 
of an inch broad, when tied to rods of wood in the same 
manner, bore a weight of S lbs. before it broke. It gave 
way, however, exactly in the middle. 

In general, I believe. Arteries are weaker iho thinner 
their sides ; but whether according to any imiform ratio, 
is very doubtful. Wisteingham*, indeed, conceived he 
had estabUshcd by experiment, tliat the trunks of Arteries 
were always weaker proportionally than the branches ; but 
his experiments are not satisfactory- 
All the Arteries in the Body which are not smaller than 
the twelfth of an inch, may be distinctly seen to be com- 
posed of three Coats- 

The Inner Coat resembles exactly the Inner Membrane 
of the Ventricles of the Heart. It is equally thin, and per- 
fectly transparent and colourless ; and its inner surface is 
smooth. No Vessels or Nerves have yet been seen in it. 
It may be peeled off from the Middle Coat, which it lines 
internally, by means of a dissecting forceps ; but it is too 
tender to separate in large patches. It differs from tlie In- 
ner Membrane of the Ventricles in being a good deal more 
elastic. 

The Middle Coat of an Artery is the thickest; being 
about twice the thickness of the OtUer one ; and this pro- 
portion, it seems to me to maintain, in tlie smaller as wdl 
as m the Urger vessels. 

It consists of a stratum of slender fibres laid closely to< 
gether, side by adc, without any intermediate connecting 
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^1 Matter; and placed uniformly in a circular direction, aur- 
^m roundiag the Artery, and in a plane perpendicular to Its 
^M axis. 

^B Those which are more internally situated, may be easily 
^1 seen through the transparent Inner Coat of the Artery, by 
^M slitting open the Vessel. If this Coat he peeled off, the 
^M fibres of the Middle one may then be easily raised by the 
^B forceps in successive strips, all of which separate in a tran&- 
^P verse or circular direction, exactly like the outer bark of a 
birch- tree. 

In the large Arterial trunks the fibres are firmer in their 
€»nsistence, and of a yellowish or straw colour ;• but as the 
Vessels diminish to a middling size, they bfecomc gradually 
softer and more flesh-coloured, and then resemble very 
much the Muscular Fibres of the Heart. 

The Middle Coat of an Artery is abundantly supplied 
^^ with small Bloodvessels. They are often seen turgid with 
^^H Blood after Death ; and they easily admit of being injected 
^^r with coloured Size or Tui-pentine. I cannot say that I 
^f have ever seen either Absorbents or Nerves in this Coat. 

No connecting medium can be perceived between the 
Middle Coat of an Artery and the Inner one. They are 
merely laid over each other, as the Inner Membrane of the 
Ventricle is laid over the Muscular Coat of the Heart. 

The External Coat of Arteries differs extremely from the 
other two. It consists of slender white, shining fibres, like 
the fibres of cotton, very dense and tough, closely compact- 
ed tc^ether, and interwoven in every direction. 

It is best dissected by shpping the Artery over a glass rod, 
BO as to make it quite tight, and then tearing ofi" the fibres with 
a piur of forceps, from without inwards. It requires consider- 
able force to separate them ; and no art will make them peel 
in any uniform direction. We judge that we have got through 
the whole of the Coat, when we come to a stratum of fibres 
^^ of ayellowish or fiesh-oolour, soft and separating uniformly 
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in a trann'erse direclion ; these arc the fibres of the Middle 
Coat. 

Between tlie two Coats there seems to be no connecting 
medium; but yet they adhere very firmly. The Middle 
Coat, however, b so much softer than the Outer, particularly 
in Vessels of a middling size, that if we slit up an Artery, 
and strip it through between the finger and thumb, we may 
scrape off the whole of the Middle Coat from ihe External, 
merely by pressing a little with the edge of the nail. 

Numerous small Bloodvessels may be seen, every where, 
ramifying through the External Coat of Arteries, and send- 
ing branches inwards to supply the Middle Coat. Small 
branches of Absorbents, also, and minute twigs of Nerves, 
may sometimes be observed running along its outer surface ; 
but it is difBcult to trace them far into its substance. 

The thickness of this Coat, varies mucli more than that 
of the other two. In some vessels, as in the Vertrbral Artt- 
rUs and the branches of the tnlermd Carotid, it is as thin al- 
most as silk-paper. 

It is greatly stronger than either the Middle or Inner Coat, 
and considerably more elastic. To call this, however, or 
any of the other Coata in particular, the Elastic Coat 
of an Artery, as has been done by some*,is-obvious!y in- 
correct. They all possess this property in a considerable 
degree ; else stretching an Artery, should always tear them 
asunder. 

Mil. HtiNTEii"s+ description of the structure of Arte- 
ries is rather vague. BichatJ describes the Inner Coat 
under the name of Membrane Commune du Sytlinu a Sang 
Jlouge ; the Middle one, he calls Membrane Propre des 
Artcret ; and the External, Tuau Cetlulaire. His de- 
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scription, though objectionable in several points, is much su- 
perior to any that had been given before him. 

It is usual to describe tlie Arteries as possessing, what 
ia called a Cellular Coat, external to all the others. But 
there seems no more reason for admitting the Cellular Sub- 
stance which sun-ounds an Artery, to be a part of tliat Ar- 
tery, than there is for cunsidering the Cellular Substance 
which is often laid over a Muscle, as a part of that Muscle. 
Besides, the tliree Coats which have been described, are con- 
stant; whereas, a Cellullar covering, is found only on some 
of the Arteries. In general, I suspect, the true External , 
Coat is confounded with this Celular covering, and si 
reality, overlooked altogether. Bichat, however, although 
he calls the Outer Coal of an Artery Tiaau Celtulaire, dis- , 
tiiictly states that it is not cellular in its structure. 

When an Artery becomes smaller than the twelfth of an 
inch, it is not easy to distinguish tlie different parts which 
compose it. There is every reason to believe, however, 
that a similar structure is continued into the minutest 
branches. Microscopic observation, as far as it goes, is in 
favour of this opinion. 

I- AM not acquainted with any peculiarity, in the structure 
of the Arterial System of the Female, 

The only well established difference in the general Aniu 
toray of the Arterial System, previously to the period of 
Maturity, is, the much greater absolute size of the capillary 
branches. This is always the more remarkable, tlie young- 
er the subject. 

The reverse is the case, in the Decline of Life ; for then 
the capillary vessels become gradually smaller than in the 
Adult. At this period too, all the Arteries in the Body seem 
to suffer a diminution botli in their strength and elasticity. 
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OF THE VEtUa. 

The distribution of the fmmg S^tem, like that 
Arterial, may be compared to the ramification of a tree. In 
describing tliis System, however, it is usual to invert the 
order observed in the former, and to considep the trunks, 
as successively formed by the union of the branches. 

AUthe FeiMofthe Body, therefore, are ssid to arise from 
the minute c%pillary branches of the Arteries, affd uniting 
one with another, to form, at last, seven principal trunks. 
Three of these, the two Cavee and the Coronary Vein, open 
into the Right Auricie of the Heart ; and the other four, 
viz. the two Right, and the two Left Pulmonary Veins, 
open into the Left Auricle, 

The Coronary Vein, at its entrance into the Auricle, is 
about a third of an inch in diameter, the Inferior Cava 
about an inch, the Soperior about two thirds of an inch, and 
the fourPulnionary Veins about half an inch each. 

The Veins in general, throughout the Body are, like the 
Arteries, of a cylindrical shape ; but they de\-iate from this 
form, much more frequently than the Arteries do. They 
ofttji sirell out into sinuses ; and small swellings of this sort 
are so constant, in all those Veins which are provided with 
certain Vahes afterwards to be described, that where these 
Valves are numerous, the Vessel puts on a knotted appear- 
ance. 

The commencements of the Vrins are. every where, so mi- 
nute, that they are seldom perceptible by the naked eye. 
The same means must be employed to bring them into 
Tiew, as is necessary in tracing the terminations of the ca^ 
pllary Arteries, 

Wlien we apply the microscope, then, to a part properly 
injected, we can distinctly trace every capillary Vein which 
is visible, into some corresponding capillary Artery. All 
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the Veins appear to be coutinuations of the Arteries; if th^ 
have any other origin, it has not yet been satiafactorily de- 
monstrated. 

It is imposGible, however, in any instance, to fix the prcdw 
point, at which tlic Artery ends and the Vein h^ins ; they 
pass insensibly into each other. Sometimes a sudden change 
in tlie direction of a capillary Artery enables us to judge that 
it has passed into a Vein ; but in general we cannot be cer- 
bunofthis, until we see the Vessel uniting successively with 
other similar Vessels, and thus forming a larger tube. 

The appearance of tlie capillary Veins of a part is as va- 
rious as that of the Arteries. 

Throughout the whole Venous System, the same circum- 
stances may be observed, in the union of the brandies one 
with another, as is observed, though in an inverse order, in 
the ramification of the Aiteries Sometimes a small Venous 
branch runs into a larger one, without increasing its size in 
the slightest degree ; at other times, two Veins of equal 
or unequal diameter, unite together, and form a trunk which 
is larger than either of them separately. Invariably, how- 
ever, in this latter case, the combined area of the branches 
is greater than the area of the tiiink ; not according to any 
uniform ratio, but often in the pi-oportion almost of two 
to one. 

Inosculation or Anastomosis between large branches, is 
much mure common in tlie Venous than in the Arterial 
gystem. 

In this System, too, there is a mode of distribution, which 
occurs much more frequently, than tjie reverse of it does in 
the other ; and that is, the separittion of a Venous Trunk 
into branches, m a direction towards the Heart. In general, 
Uiis kind erf' ramification does not extend beyond a single divi- 
sion ; but there is a remarkable exception in the Portal Vein of 
the Liver, which is fairly resolved in this manner, williin tlie 
substance of that organ, into capillary branches. In the 
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Arterial System, however, as has been already remarked, 
the reunion of branches so as to form a trunk, is very rare. 

The Venous trunks of middling size, throughout the Bo- 
dy, arc both more numerous and longer, than the Arterial 
Vessels of the same diameter. In general, too, it i& very ap- 
jiorent, that, whether arising from the greater diameter, or 
length or number of the branches, the combined area of al! 
the Veins of a part, is greater than the combined area of all its 
Arteries. It is obvious, therefore, that theareaof the whole 
Venous System must be greater than that of the Arterial. 
Halleb* is inclined to think, that the ratio is about as nine 
to four ; and this, probably. Is as near the truth, as it is 
possible to arrive, in a point where the elements of the cal- 
culation arc BO various and so difficult to be ascertained. 

Veins, like Arteries, are whitish and flocculent without, 
and smooth and pale coloured within. 

Many of the larger Veins, and those of middling size, 
ore provided with Vatoes. These are Membranes of a se- 
milunar or parabolic shape, perfectly transparent and co- 
lourless, and though scarcely the thickness of a iiair, yet 
very dense and strong. They are attached by the whole 
of their curved margin to theinner surface of the Vein; and 
this margin is uniformly turned towards tlie branches of the 
Vein, while their free, straight, edge, looks towards the 
trunks. They are inserted into the sides of the Vein in 
such a manner, as to be in a certain degree loose within 
the tube ; and accordingly when any fluid is forced from 
the trunks towards the branches, they are pushed away 
from the sides of the Vessel, and pressed inwards towards 
its axis. They vary very much in their dimensions, even 
in Vessels of the same cahber. Sometimes they occur sin- 
gle, particularly in the smaller Vessels ; sometimes, though 
very rarely, three are found together ; but in general they 
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are disposed in pmrs, one exactly opposite the other. The 
degree of obstruction whicli they present, to the passage of 
a fluid from the trunk towards tlie brandies of the Vein, 
depends on their ^ze, if they are single, and on their size 
and adaptation to each other, if they are double or triple ; 
for both the Valves of a pair are not always of the same 
dimensions. They are very seldom so large, or so precisely 
adapted to each other, as to shut up the tube of the vessel 
completely. The number of them occurring either singly 
or in pairs, within any g^ven extent, is very various in differ- 
ent Veins. They are found at all intervals, from four or five 
inches, to a quarter of an inch, or even less. In general they 
are most numerous in Veins of small size. 

Opposite to each Valve, the Vein swells out a litlie, so as 
to form a small sinus, of a parabolic shape. When the Ves- 
sel is distended, these sinuses form corresponding eminen- 
ces externally, and often give the Vein a knotted or jointed 
appearance. 

I do not know any Vein in the Body, of which the sides 
are thicker than a sixteenth part of an inch. In the Venous, 
OS in tlie Arteiial System, the sides of the branches are al- 
ways tliinner than those of the trunks ; but the thickness is 
not always proportional to the caliber of the Vessel, even in 
Veins of the same external diameter. 

Wintrijjgham's* experiments are often referred to, as 
proving that the sides of a Vein possess greater density than 
tlie sides of an Artery ; but tbey do not seem to me at all 
conclusive. 

Veins are elastic, but not so much ao as Arteries. Hal- 
XEat, and BichatI, maintiun that they possess more elas- 

* ExpfrimcnUl Inquirr, Itc 
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ticity than Arferiea, in the transverse direction ; but Uie 
grounds of this ophiion are not satisfactory. 

It is owing to ilieir inferior elireticity, that we always find 
the Veins in a collapsed state, after they have been emptied 
of their contents. This appearance of itseif, almost, ie suf- 
fident to distinguish a Vein from an Artery in the Dead 
Body, provided the Vessel be not too minute. 

Whether Uie Veins be stronger or weaker than the Arte- 
ries, does not yet appear to be sufficiently established. The 
experiments of Wintbingham* indeed, so often appealed 
to in points of this sort, have generally been regarded as 
demonstrative of their Ijeing stronger ; but it seems to me, 
tliat they do not warrant the conclusions that have been 
drawn from them. From a few experiments wliich I have 
myself made, I tan rather Inclined to suspect, that the Veins 
ai'e considerably weaker than the Arteiies. 

In all Veins that are not less than the twelfth of an inch 
in diameter, two Coats can be distinctly seen ; and in some, 
there is a third texture which intervenes, at particular parts, 
between these two. 

The Inner Coat of Veins is transparent, like the Inner 
Coat of Arteries. It is a little thicker, however, than this 
Coat, and greatly stronger ; and it difi'ers from it also, re- 
markably, in thin, that with the forc»?ps we can distinctly 
separate it into slender, dense, fibres. I have never seen 
cither Bloodvessels, Absorbents, or Nerves in it. 

The Valves arc generally regarded aa hang formed of 
duplicatures of this Coat; and they certainly do resemble 
it more than any other substance. But they differ from it, 
in having a number of little white bands running through 
them in every direction ; and as to their consisting of two 
layers, I suspect this is rather supposed, than demonstrat- 
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ed; for, I have often tried to split them into lamins, but 




The Outer Coat of Veins has the same structure as the 
Outer Coat of ArtcricB. It is thinner pr(»portioiially, how- 
ever, and its fibres are not so close. Its attachment to the 
Inner Coat is very firm ; the filwes of tlie one appearing 
to be a good deal interwoven with those of the other. 

In ahnost all the trunks and larger branchea of Veins, a 
substance is found intervening between these two Coats. 
Sometimes this substance surrounds the Vein entirely ; but, 
in general, it occurs in patches of different sizes. It varies 
a good deal in its thickness ; being as thick in some parts as 
the Outer Coat, and only half as thick in others. It seems 
to be of a nature between the External and Middle Coat of 
an Aitery ; the fibres being softer, darkei- coloured, and 
not so close, as ibose of the External Coat, and yet firmer, 
whiter, and less regularly disposed, than those of the Mid- 
dle One. When we hold a piece of Vein contairungtlus par- 
tial Middle Coat between the eye and the light, it seems as 
if it were arranged into lon^tudinal fasciculi ; but when we 
come to dissect it with the forceps, we do not find that its 
fibres separate more readily in the longitudinal direction 
than in any other. 

For about an inch before the entrance of the two Cav« 
into the Kight Auricle, a stratum of icattored fibres, exactly 
resembling the Muscular fibres of the Auricles, may in ge- 
neral be seen in each of Uiese Vessels, botveen the Outsr 
and the Inner Coat. 

Witli respect to the Cellular Coat which is so generally 
ascribed to Veins, the same remark will apply to it, as to 
the Cellular Coat of Arteries ; viz. that there is, properly 
speaking, no such Coat ; and that including it among the tu- 
nics of the Veins, only leads us to overlook the true Outer 
Toat of these Vessels. 

2 
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BiCRAT*s* description of the structure of Vekur, is not 
so good as that which he has ^ven cS the Arteries ; yet it 
approaches nearer to aocumcy than any I have seeil. He. 
odls the Outer Coat THsm CeUuUdre^ .observing at -same 
time, however^ that it is vay diffarent from comidbn Cellular 
Substance. •^The Inner Coiat he. describes und^ the name 
of Membrane Canmune du Sgmg Noir ; and the T^xtare 
mentioned^ as intervaaing between the Outer and Inner 
GoatS) at cert^ parts, he calls Membrane Prcprt awe 
VemeB. 

■ " • • • 

. There seem to be no Peculiarities in the Venom Slystem 
of the Female, more than in the Arterial. ^ 

Previously to Maturity, I believe it to be sufficiently es- 
tablished, that the Veins of the Body in general, are small- 
er in proportion to the Arteries than afterwards ; and that 
the difiPerence is greater the younger the subject. But the 
incarease in the proportH)nal size of the Venous System, 
m^ich is toncpived by some to take place during the Decline 
of Life, is, Ifapprebend, more apparent thanreal. 

• « ■ • 

Before concluding the consideration of the Anatomy of 
Bloodvessels in general, it may be pro|)er to mention, that 
when the Arteries or Veins of any part of the Body haj^n 
to be either Icmger, or wider, or more numerous, than those 
of any oiher part, the foniier part is said to be more Foscic- 
izr than the latter. - 
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CHAPTER 11. 

THB ANATOMY IN GENERAL OF THE ABSORBENT 

SYSTEM. 

In the Absorbent System of the^ Human Body, there are 
two things to be considered, viz. the Absorbent Vessels, and 
little bodies called Absorb^ Gkmds, through which all these 
Vessels seem to jpass, in ^ome part of their course. 

SECTION I. 

St 

THE ANATOMY OF THE ABSORBENT ySSSSLS IN GSNEBAI.. > 

f 

TjauB Absorbent Vessels^ are a system of tubes, distributed 
throughout the Body in the manner of the Arteries and 
Veins. In describing them, the same order is observed, as in 
the descripticm of the {distribution of the Veins. 

They are too minute at first to be perceptible to the na- 
ked eye ; but they unite, one with one another mto vesseb 
successively increasing in size, until at last .they form two 
trunks, each about a quarter of an inch in diamet^, which 
open into the SubdamthJuguIar Veins, one on each side 
of the Neck. The Left Trunk is denominated the Tho^ 
racic Duct, 

Very often, instead of two trunks, they form three ; and 
sometimes, though rarely, we find four oi. five. These va* 
rieties, however, will be described more minutely after- 
wards. 

S 
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In shape, an Absorbent Vessel may be compared to a por- 
tion of a Vein containing a great many pairs of Valves ; it 
has a notched or jointed appearance. The notches are so 
frequent, that it often resembles a number of httle vesicles 
joined together, or a string of beads. 

The smaller Absorbent Vessels are pretty uniform in 
their diameter; but the larger branches are subject to much 
greater variety, in point of size, than even the Veins. No- 
thing is more common, than to see iJiem swelling out, sud- 
denly, into a sinus three or four times their diameter at otlier 
pftrts. 

Sometioies ire find the Absorbent Vessels of particular 
parts, ao filled with a reddish or whitish fluid after Death, 
that we can not only see all the larger branches easily with 
the naked eye, but, with the microscope, can trace some of 
the smallest to their very beginnings. Without some na- 
tural or artificial injection of this sort, however, these Ves- 
sels are so thin and colourless, that even their larger branch- 
es are imperceptible with the most powerful glasses, 

The fluid best adapted for injecting into the Absorbents 
with this view, is Quiclcsilver, With proper management, 
this substance may be made to fill the smaller Absorbent 
Vesseia, to a degree of minuteness altf^ther inconceivable 
to those who have not seen it. Of course, however, it is 
only in transparent parts, or on the surfaces of opaque or- 
gans, that the minute ramifications of the System, are ca- 
pable of being demonstrated. 

In no organ in tlie Body, is it posable to trace the Absor- 
bents, to their beginnings, with the nalted eye ; and tJiere 
is only one part, in which their origins have been seen, e^en 
with the miscroscopc, viz. the surface of the Small Intcslitic. 
CstJixsBANX* was fortunate enough, in one ease, to find 
the Absorbents belonging to this part of the A/imftitary Ca- 
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•Hal, SO turgid witli a milky subBtancc after Death, that 
with the microscope, he could distinclly trace hundreds 
of them to their origins, by circular orifices, on the surfkces 
of the Vm. 

On examining the capillary Absorbents of other parts is 
the same manner, after a minute injection, many of these 
little Vessels may be seen disappearing ; but as no orifice's 
arc- perceptible at the points where tliey vanish, we omnot 
be certmn, that these are their origins. 

The distribution of the capillary Absorbents, like thai of 
the capillary Bloodvessels, seems to vary in almost every 
Texture of the Body. In general, however. Anastomosis 
appears to be more frequent among them, than among either 
Arteries or Veins ; and in consequence of this, their distribu- 
tion, upon the whole, has a greater resemblance to a net- 
work. 

Three things remarkably distinguish the distributico of 
the middle-^zed Absorbents, from that of the correepcmding 
parts of the Arterial and Venous System. In the first place, 
when two of these Vessels unite together into one, the trunk 
which they form, is seldom or never larger than either of 
them separately; secondly, their Anastomoses with each 
otha* are continue ; and thirdly, they seldom run any great 
way, without firal dividing into branches, and tlien reuniting 
into trunks. 

This kind of Anastomo»s and division into branches, is 
very common, too, among the larger branches and the trunks 
of the Absorbents ; but when two of tliese run togetlier in- 
e, we generally find that tlie trunk which lliey form 
in the Arteries and Veins, larger than cither of them 
taken separately. 

The outer surface of an Absorbent Vessel is flocculent ; 
the inner, smooth, like that of Bloodvessels. 

All the Absorbents in the Body, a|ipaicntly, are provided 
with Valves. These are thinner than the Valves found in 
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Veins ; but, in proportion to their thickness, they are equal- 
ly strong ; and they have precisely tlie same form, and mode 
of attaclimeot to the inside of the VesseL They are gene- 
rally found in pairs. Sometimes where a large branch 
runs into a trunk, or where a trunk opens into a Vein, there 
is only a single Valve. Three are never found together. 
The two Valves of a pair are usuatly of the same size ; 
but I suspect that tliey are never so perfectly adapted to 
each other, or to the caliber of the Vessel in wliich they 
are placed, as entirely to prevent such fluids as tur or mer- 
cury, from passing from the trunk towards the brandies. I 
have never seen an Absorbent Vessel, in which I could not, 
by me,ans of a steel syringe, force 4;|uicksilver in this direc- 
tion, without any apparent injury to the Valves. At all 
events, the resistance which they oppose to fluids passing 
towards the branches, seems to be considerably less in the 
capillary, than in the large vessels. 

Opposite to each Valve, the Absorbents swell out a little, 
as the Veins do ; and it is to this they chiefly owe their notch- 
ed or jointed appearance. These notches enable us to as- 
certain the existence of Valves, in Absorbents which are too 
minute to admit of being easily dissected. 

In Absorbent Vessels of middling size, a pair of Valves 
will be found at every twentieth of an inch almost. Towards 
the larger brandies and trunks, they arc somewhat less fre- 
quent ; and towards the capillary branches, rather more. 
Accoi-ding to Cetjjkshauk*, however, there is great va- 
riety in the distribution of the Valves, in diiferent bodies. 
" The Thoracic Duct, for esample," says he, " in some bo- 
dies, has perhaps only three or four pair of Valves ; in others, 
I have seen it crowded with Valves throughout its whole 
length. I have seen a lymphatic vessel run six inches, with- 
out a single Valve appearing in its cavity. Sometimes the 



* Anntoiny of thfi Absorbing Vfuels, p. SCi. 
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'brunks are more crowded urith Valves than the branches, and 
sometimes I have seen the reverse of thiB." 

The Absorbent Vessels which have the thickest aides, arc 
the two Trunks of the System ; and jet I liave never Been 
these exceed a sixtieth part of an inch. The other Veasels 
seem to be thinner, in proportion as tliey are smaller. 

That Absorbent Vessels possess considerable elasticity, is 
shewn by the experiment of puncturing tliem after they 
have bec3i moderately distended witli Mercury ; great part 
of the JJercury is immediately forced out. Judging, how- 
ever, from the Thoracic Duct, I should think that they are 
a good deal less elastic than Veins. 

All Anatomists are agreed, in pronouncing the Absor- 
bents to be much stronger, in proportion to their size, than 
Veins. This is proved by the much greater weightof Mer- 
cui-y which they will bear, before they are ruptured. 

In tlie sides of the Thoracic Duct, I cannot perceive dis- 
tinctly more than one Coat. This resembles the Inner 
Coat of Veins ; and the Valves appear to be merely pro- 
longatioDS of it. From the observations of Mascagni", 
however, it would seem that the Valves sometimes contsa 
a small quantity of a fine Adipose Substance. 

The other Absorbent Vessels are almost all loo small to 
admit of being easily dissected ; but I conclude that they 
have a similar structure. 

SnELDONt having found what he conceived to be three 
distinct Coats in the Thoracic Duct of a Horse, — an /n»er 
one like the Inner Coat of Veins, an Outer like the Pleura 
or Periiomeum, siid a Middle one ccm&iBUngoFMwcular^fibret 
running chiefly in a arcular direction,— concluded witliout 
hesitation that the same tunics existed in the Absorbent 
Vessels in Man. The accuracy, however, of his observa- 



* Vmot. I^mph. Histor. p. 21 L 66. 

f HisCorrof the Absorbent SyBtem, p. 26. 
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tions on the Thoracic Duct of die H<n« k doubtful, and. 
their application, at all events, to the Humaa Abs(»'beiit 
System, is not conformable with obsen-ntioD. 

Th« External Coat asciibeil to Absorbents by Makcagki, 
is obTioudy s mixture of oonunon CelUdar and Adipou 
Siihstawx. 

It is not easy, to discover firom Cbuieshahe's* deecrip- 
tion, whetherfae regttrdB tlie AbsotiteiUs asconuEUngof one 
Coat or of two. 

No peculiarities have yet been observed in the Absorbent 
Vessels of the Adult Female ; nor in tlioee of eitlitir Sex, 
before- or ailer Maturity. 



SECTION II. 

THE ANATOMY OF TIIE ABSOKBEyT GIAKDS IN CEKERAL. 

CiMnKaBANK+ aflmns, that he has injected the Thoratac 
fhict, fwMn Absorbent Vessels on the back, without inject- 
ing any Jbaorbent Gtand. But Mascagni is far better au- 
thority on a point o( this sort ; and from his numerous in- 
tcetigationej, I have no doubt whatever, that there is no 
Absorbent Vessel in the Body, which does not pass through 
ooe Absorbent Gland at least, before it jcdns the Absorbent 
Trunks. Many AlMorbent Vessels, it is well kuown, pass 
through several Glattda in their progress. 

The Abaorbent Glands are of various shapes and sizes. 
Some are oval, others globidar, and others flat. Some are 
about an inch in di^neter, and others scarcely a quarter of 

* Analomjr of the Absorblug Vessels, p. 60. 
f Anatomy rf the Abaorlilnj VesBBls, p. 79. 
X ViMt. Lymphst. Histor. p. 35. 
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an indi. They are smooth on the surface, and of a gi*y- 
ish-pink colour, in general; some, however, nre bliieish, 
hnd a few almost jet black. 

We may consider them as consisting of two parts ; a pe- 
culiar StAstanct, and a thin Membrane surrounding this, like 
a Capsule. 

The Substance of the Absorbent Glands, seema chiefly , 
composed of ramifications of Absorbent Vessels, closely com- 
pacted together. 

The Absorbent Vessels which enter a Gland, are called the 
Vasa Inferentia ; diose whidi come out of it, the Vasa Effe- 
rerUia. These are easily distinguished from eadi other, by 
the direction of their Valves. The free marg^nsof the Valves 
in a Vas hferens, always look towards the Gland. 

The number of Absorbent Vessels which enter a Gland, is 
exceedingly various ; sometimes there is only one, at other 
times, more than thirty. The number of the Vasa Inferrai- 
tia and the Vasa HfTerentia seldom correspond. In general, 
the former are more numerous. Ckcikshank" says he has 
injected fourteen Vasa Inferentia belonging to one Gland, 
and yet to all these, only one Vas Efferens corresponded. 
Very often, howcTcr, die Vasa E^renlia ait more numerous 
thmi the other. 

In general, towards the trunks of the Absorbent System, 
the Vasa Eflerentia la-e larger than the Vasa Inferentia. But 
in other parts, it is sometimes the one set of Vessds, and 
sometimes the other, which is largest; and very oft«i they 
are exactly equal in size. 

My own observations on the arrangement of die Absorb- 
ent vessels within ihc Subslanee of the Glands, have hith- 
erto been very few. I have investigated this piece of 
Anatomy, however, enough to be satisfied, that the de- 



* Anatmnji sf IbeAbatirbingVesiels, p. SO. 



Td ABSOmiXKT GLAIUOS IN GSNSKAL. 

acripd[m of it ^ven by the inde&ligable Mascaoki^, is the 
auKt correct which ve yet possess 

According to him, in order to shew the structure of the 
mofre ifuperfidud ports of the Gknd, the whole Gland must 
be injected with quidcsilver^ by the Vasa Inferentia. When 
tbis.is done, the Vasa Inferentia may be seen, just before 
entering the Ghoid, di^^diog into braiidies. ^ Some o£ these 
penetrate directly into the central parts, of the Glaod, wUle 
others are distributed towards the surface. ^ Of these, the 
larger branches may be distinctly seen bent, convoluted, 
and interwoven, in every direction; communicating freely 
inth each other;, becoming suddenly narrow at scmie parts, 
and at others swelling out into little cells, whidi are so nu- 
merous, that when they are distended with Mercury, the 
whole outer sur£EU^ of the Gland seems covered with little 
iwnded eminences. The smaller branches again are seen, 
8ub£v^^g and forming a net-work on the surface, and 
l];ien disappearing, some of them by dipjnng down between 
the cells of the larger ones, and others by opening into these 
edls. * 

Arii»ng directly oilt of these cells, on the other hand, or 
asbending from between them, various other small Vessels 
are seen, ;which after winding about ofa the surface, run 
togethi^ into largerbranches, and then uniting with similar 
Vessels coming out of the central parts of the Gland, form 
the Vasa Efferentia. 

In order to shew the disposition of the Absorbent Vessels 
in the central parts of the Gland, a different sort of injec- 
tion is necessary. The Vessels must be filled with fluid 
wax, or^ue, or gypsum; and when the fluid has become 
hard by rest or cooling, the more superficial parts of the 
Gland dissected away. In this manner the deeper seated 

* Vasor. Lymphat Hist p. 30. 
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a view ; and it will be found, that 
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tliey have precisely the same distiibutton, as those already 
described on the surface. 

Sometimes the Absorbent Vessels of a Gland, preserve a 
pretty uniform diameter throughout, so that tliere is little 
or no appearance of cells in any part of it. 

Within the Glands, the Absorbent Vessels seem to have 
the same structure as elsewhere. 

By means of a proper injection of Size and Vermilion, 
small Bloodvessels may be traced into the substance of the 
Glands, following the convolutions of the Absorbent Vessels 
every where, and forming an intimate net-work round each 
of the cells. 

No Nerves have yet been demonstrated accompanying 
either of tliese sets of Vessels. 

The only otlier substance detected witliin the Glands, be- 
sides these Vessels, is a delicate sort of Cellular Substante, 
which unites the Vessels together. 

The Capsule of Absorbent Glands, inclo^ng the Internal 
Substance, is a thin, pellucid, and colourless Membrane. 
Maceration resolves it into a number of fine, whitish, fibres. 
It is very vascular ; and Mascagni seems to have injected 
Absorbents in it. Its nei-ves have not been traced. It is 
connected to the parts witliin, by a fine Cellular Substance, 

I KNOW of no difference betwist the Absorbent Glands of 
the Female and those of the Male. 

In young persons the Glands are in general rounder and 
more turgid. Halluu* and various Anatomists before 
and since bis time^, have described a fluid of the colour 
and consistence of milk, as existing in the cells of tlie fine 

* E]*m. Physiol, I. f. 18*. 

t 5*e, in parlicul»r, since Halleti's liuie, Ceiuikshask, Anatomy of 
the AbBOrbing Vestels, p. 1*; aodBicHAT, Anal, Geuet. II. ji. W». 
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CeBular Substance of the Glmidfh at on «aily jj^enod of Itfi^ 
and gradually disappearing towards Matmrily. X hme Hd 
doubty however, that Mascagki* i» il|^t in maintaiim^ 
that thb jBoattar k BOt ebnlamed in the CdluW Sufastance 
surroundiagthe Vessela^imt ia the Vessela tbcmiaidvesy and 
chiefly m the Utt]e«e&;whidithtp&ims 

Jii dd Age^ die JdMorbent Glaiids^ beoolne snaHer^ 
flatter, and drier ; but they never entirdiy vamab^ as hM 
been asserted by 8bine.f 



CHAPTER in. 

OF THE ANATOMY IN GENfiJKA^ OF THE I^ElFOUS SYSTEM^ 

two parfs ; a Cotlris/ iloMy and a set of Cords eaBed iVeroe« 
eonnected with dns if osf • 



SECTION I. 

OF THE CENTRAL MASS OF THE NSEVOITS SYSHSIC. 

This is divided into two parts ; an organ called iheBrain 
m Cerebrum^ lodged in a cavity in the Head; and a eoydi^ 
lika prolongation from this organ, contained chiefly in a ca» 
Hal in die S^m, and usually denominated the Spinal Mm'* 

^ • Vaior.Xymph. Hist p. 34. 

t AmOBl; others by Halisr, Eleob thjutA. ToOk m FaxSi L p* %%^ 
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We ehall call this prolongati<m, in future, the Spinal 
Cord.* 

I agree with SOBMMERHi^Gi- and Bichat:^, in facing 
the conutkencement of the Spitial Cord, at the lower margin 
of the Annular Prottiherann. Many still continue to in- 
clude a portion of its upper extremity along with the Brain, 
under the name oj' Medulla Oblongata ; but this arrange 
ment is neither precise nor natural. 



The Brain consists of a peculiar substance, cihbmoed by 
thin membranes. 

Its weight and volume are ditferent in dlfierent persons ; 
but tliese varieties do not scom to observe any relation to the 
weight or stature of the individual. In general, it weighs, 
vihen its BloodvesaeU are quite empty, from two aaid a hali^ 
to three pounds Avoirdupois. 

We shall examine its Sulislance first, and then the Mem- 
branrs which cover it. 

In order to expose the Substance of the Brain completely, 
the Membranes must be carefully peelcti off. We have then 
to attend, in the first place, to its general divisions, and the 
appearance of Its surfaces extftmat and internal; and 9e- ' 
condly, to its structure. 



* Nu apology, I trust, is necessary to Aoatomisls for this innovalion. 
The term Spinal MarroU wcms to hive continned in me, wlely, brcawe no 
Mber lets objecttonable blppcfta 10 biie been lug^ited. I have enpbfed 
tbe tcrln Sjiiiiai Cord, lor several ynr* in my ADatumiol Lectures, and litcc 
reoion to beliuio that it ii pretty readily adopted by all ulasEeS of Students. 

t De Corp. Hum. Fab. tarn. IV. p. 75. 

I AnM. Oticrip. ton IIL p. 137, 



so THE BRAIN PftOPElt. 

The Brain is uttuaJly diTide(l into two parts ; an upper 
portion, denominated the Brain Proper, and a lower which 
is considerably smatler, called the Cerebrtliim. 

Suppose a plane to pass through the Ctrebrum, bounded 
by the upper mar^n of the Anmdar Protuberance before, and 
by the lower edge of the Inferior Corpora Quadrigetaina 
behind ; all above this plane may be considered Brain Pro- 
per, and all below it. Cerebellum. 

The Brain Proper weighs in general from 35 to 45 02. 
Avoirdupois. Its greatest length is from 6^ to 6^ inches; 
its greatest breadth, from 5i to 5^ inches ; and its greatest 
depth, from 2i to 3 inches. 

Its form varies in almost every subject; but the varieties 
are extremely slight 

An ima^nary straight line or parallel plane, dividing the 
Body into two halves, right and left, has been denominated 
by some modem Anatomists, the Median Line or Median 
Plane. We may apply the same term to any similar line or 
jpkne, which separates any particular organ of the Body in- 
to two portions, nearly or exactly alike ; and for the sake 
of brevity, we shall call all those parts of the Body which 
are capable of being divided in this manner, ^/mmetrical 
parts- 

Now according to this acceptation of the term, the Brain 
Proper is symmetrical, and its Median Plane corresponds 
exactly to the Median Plane of the Body. 

Its two halves, right and left, are denominated Hemi- 
spheres. 

These are separated from each other to a considerable 
depth all round, except towards the middle of the lower 
surface, by s Longitudinal Fissure, running exactly in the 
direction of the J/cffian Line. This Fissure is from 14 to 
1^ inch deep, above and before; from 2'i to 2\ inches, 
behind ; and toward!) the forepart of the lower surface^ about 
ajiincb. 
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The greater part of the surface of the Hemispheres is 
formed into sei-pentine ridges called Convolutions, lying 
close to each other, and running in various directions. These 
are of various shapes and sizes. Some are nearly three 
quaiters of an inch broad at particular parts ; others scarce- 
ly a quarter of an inch. Some are of pretty uniform breadth 
throughout ; others considerahly broader at top than at the 
base. I'he Fossa between them also, vary very much in 
their depth, some being quite superficial, and others almost 
an inch deep. 

These Convolutions are seldom precisely alike, either in 
shape or size, in any two corresponding points of the oppo- 
site Hemispheres. In different Brains, I do not know that 
any two corresponding points, in either Hemisphere, have 
ever been observed exactly similar. 

The Brain Proper, viewed from above, is convex and of 
an oval shape, the small end of the oval being turned for- 
wards. 

In the middle along the Median line, is seen the Longl* 
tudinal Fissure ; which towards the fore-part is not more 
than a twelfth of an inch broad, but widens out gradually 
behind, as it opens on tlie surJace, until it is the breadth of 
a quarter or half an inch. 

The Hemispheres on each side of this are every where of 
a brownish colour*, and foi-med into Convolutions. The* 
are rather smaller before than behind. 

If the Hemispheres be gently separated from each other 
along the Longitudinal Fissure, the surface of each Hemi- 
sphere looking towards the Fissure will be brought into view, 
stnugbt and flat, and formed into Convolution 9' like thos^ 
on the outside ; and at the bottom of the Fissure, part of 
the white, upper, surface of the Corpus Callosiim will be seen 
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$S BOBSTiSCK OF THE BRAIN. 

In order to expose the whole euperior sarface oT the 
Corpus CalktsuTn, tlie Hemispheres must be cut away m 
each side, to a level witli it. 

It then ^pcars of an oblong shape, and syiDinetij|cd 
lengthways, the Median line corresponding with the Me- 
dian Line of the Brain Pro|ier. It is arched from before 
backwards. Its anterior niargin is convex, and its pos- 
terior concave. It swells out gradually from before baclc- 
t^ards, until within a third of its posterior extremity, when 
it begins to taper again. The posterior margin, however, 
is wider than tlie anterior ; the one being about three quar- 
ters, and the other about half an inch. Its long diameter 
taken on the JVIedian Line is about three inches. 

Two small Lon^tudinal Ridges run along the middle of 
this surface, one on each side of the Median Line. Tbey 
are about a twelfth of an indi distant from each other be- 
fore, and in general, diough not abvays, a little farther apart 
behind. They are seldom exactly parallel to each other, 
but bend a. little in their progress. The fspace between 
them is called tlie Hap/ie, 

Slight Transverse Ridges may also in general be seen, 
extending outw^s for a short way, from each of the 
Longitudinal ones, along the whole ol' their extent. 

The whole o? this surface of the Corpua Catlosum is of a 
whitish colour. 

On the inferior surface, or what is often called the Base 
of the Brain Proper, we remark, in the first place, on the 
Median Line, the Lon^mdlnaJ Fissure, extending from the 
anterior margin, about two incbes and a half backwards, 
and terminated by a smootli, white, perpendicular surfacet 
The roof of this part of the Longitudinal Fissure, is formed 
by the lower surface of the anterior portion of the Corput 
Callosum, which towards the fore-part is similar in its ap- 
pearance to the superior surface of this body, but taprs to 
a point behind. It is about half an inch broad before, and 
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three fourths of an inch !ong, and is eligibly arched from 
before backwardB. Its colour is white. Beiiind, it is coii- 
tttiued into a narrow groove, about a quarter of an inch in 
length, of the same white colour. These parts may be 
brought into view, merely by separating the Hemispheres 
gently from each other ; but they are better seen when tht 
Hemispheres are cut away to a kvd with the bottom of the 
Fissure. 

From the perpendicular surface terminating the Longi- 
tudinal Fissure behind, a smooth suri'ace about a f|uartec 
of an inch in length, is continui-d downwards and a little 
forwards, to unite with the Commissure of the Tractus Opltn. 
The colour of this surface is greyish, with white lines run* 
ning from above, downwards and inwards. 

The substance which I denominate the Commisifljre of 
the Tractus Optid*, is of an oblong shape, having the 
Tractus Oplici attached to its posterior corners, and the Optia 
Nerves to its anterior. Ita long diameter, which is about 
half an inch, is placed across the Median Line ; its breadth 
is about a fifth of an inch, and its thickness about an eighth. 
Its surfaces are flat ; one looking upwards, and a little for- 
warrls, and the other in the opposite direction. Its margins 
arc slightly concave ; the anterior and lati-ral ones being free, 
while the posterior and upper is attached to the grey sur- 
feccjust meniioned, and the posterior and lower to th« 
Injundibubim. 

Immediately beliind this Commissure, are situated the 
Pituitary Gland and Infandihuluvi. 

The Pituitary Qland t is a substance somewhat of an 
oval shape, the long diameter of the oval being placed acroH 
the Median Line. Its upper surface is flat ; the rest eon- 
veT. It is about five twelfths of an inch long, a quarter of 

MB. LM. D.^ouas»tio N-^rrurum OpUcomm, Fr. L> Rsunioo, 
La JoDCtiOD, Le Cancoun, dei Nervei Opiiqaes. 
+ Stkoittb. IM. IIn»P>>]Mii' 
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an inch broad, and theEame in tliickness. In colour, hU a 
littledarker than the Convolutions. In point of situation, it 
IB the lowest part of tlie Brain Proper placed on the Median 
Line; its superior surface being bulow the level of the 
lowest marpn of the Commissure of the Traclus Oplid. It 
is altogether unconnected with any other part, except in the 
middle of its flat surface, where it is joined to the point of 
the Infundibiilum. 

The lafuniibttJuta,' is a small projection of a conical shape, 
the base turned upwards and backwards, and the apex 
downwards and forwards. It is rather more than half an 
inch in length. Its colour is brownish Itke the Convolutions. 
Its basis is connected on the fore part to the Commissure of 
the Traetus Optki, and laterally and behind, to the Tractm 
Optici themselveSj and to the Mammillary Eminences. Its 
apex is inserted Into the middle of the upper surface of the 
Pituitary Gland. 

Immediately behind the Mammillary Eminences, there ia 
seen the upper end of a deep Triangular Furrow, three 
eighths of an Inch in length and the same in breadth, which 
extends downwards and a very little backwards, and is ter- 
niinated bythe Annular Protuberance of the Cerebellum. The 
upper end of tliis Furrow presents a smooth, flat, sur- 
face, of a whitish colour, pierced with a number of small 
holes. The lower end projects downwards a considerable 
way, behind the Annular Protuberance of the drebellum^ 
and forms a small cul-de-sac, shaped like the point of a 
writing -pen. 

In describing the lower surface of the Brain Proper, I 
suppose the Cerebellum to have been cut away. Now, im- 
medietcly behind the cavity just mentioned, and about a 
quarter of an inch lower down, the surface of the section is 
eeen, which is made in removing the Cerebellum. This of 
Gouric it is uimecessary to dt'scribe minutely. 
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Behind this, and about half an inch higher up, the pos- ' 
tenor extremity of the Corput CaJlosuvt appears ; from 
which, the Lon^tiirfinaJ Fissure is seen extending Ijack- 
wards to the posterior margin of tlie Brain. 

Such are the appearances on the Median Line of the 
lower surface of the Brain Proper. 

On each side of the Median L>ine, we have to remark, in 
the first place, the Lol>es of each Hemisphere. The.se are 
three in number, and are denominated the Anterior, Middle, 
uid Posterior. Their siu^ces are formed into Convolutions, 
similar in colour to tliose on the upper surface of tlie 
Hemispheres, but upon the whole, rather smaller and less 
serpentine, and having much slialluwer Fot^x between 
them. 

The Anterior Lobe is the largest It generally ex- 
tends as far back as one half of the Hemisphere; sometimes, 
nearly two thirds. Close to the Longitudinal Fissure, it is 
formed into a. sort of Ridge, and projects considerably far- 
ther downwards than the parts more to the outside, which 
are slightly concave and look a little outwards. This 
Ridge is formed by two Convolutions placed parallel to 
each other and to tlie Median Line ; and in the surface of 
the Foi^a between these, the Olfactory Nerve is always found 
lying. 

The Middle Lobe is next in point of size. It is convex 
on the outer and loiver surfaces, and partly convex, partly 
concave, above and on the inside. Its inner margin is 
divided into two portions, anterior and posterior, by a part 
which projects more inwards than the rest, and which I 
should be inchned to call its Inner Lobule. 

The portion of the inner margin behind this Lobule, is 
-Always formed by a ^ngle Convolution, which arising im- 
'mediately behind the posterior extremity of the Corpus 
Calloaum, runs downwards and forwards, closely applied to 
the Peduncle of the Briufl Proper, and is then lost ip thp 
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Inner Lebule, Tim inner And posteriar surface of the 
Inner Luliule itself, l3oivi> ir, is constanllj tbrmed by « 
Small Convolution about three quarters of an incli in lengtli, 
wliith lies above and on the ineide of the anterior extreinttjr 
ef the former; having its lower surface separated frora 
it, by a fissure whith is contuiuous with one under the 
Tania Jfippociimp, aftcrwurdg to be described". 

7'he Middle Lobe lies under the posterior part of tlie 
Anterior, below the level of which it projects, nearly tbr«e 
quarters of an inch. Between the two, tlierc is a deep Fifl- 
Bure, called the Fissure of Sylvids, nhich varies in its 
length in different subjects, and even in the opposite 
Hetniephemofthesame Brain. It is Eeldom wider however, 
than the /"oi** between the Convolutions; and, therefore, 
the surfaces of the two Lobes, are closely in contact along 
the whole of its extent, except towards the fore-part, 
whei-e they ai-e nearly a quarter of an inch asunder. 

The boundaries between the Middle and Posterior Lobes 
«re not very well marked ; they pass insenably ijito each 
other. 1 ,et us euppose, however, a line drawn across the 
lower surface of the Bnun Proper, immediately behind the 
posterior extremity of tlie Corpus Ca'l-sum, and at right 
angles to the Mediun Line ; the portion of the Gurface 
behind this Vine, may be called the Piwtcrior Lobe. 

The lower surface of this Lobe is slightly concave, and 
looks a little inwards. Very often its posterior extremity is 
Botched instead of being pointed, as it generally is. 

The posterior extremity of the Fossa between those two 
parallel CunvolutionE already described as forming a Bidge 

* Vicai>'A2Yii(Tr><i£, icr. p. 46.)<alli the farmer of IheBeConvolutiom 
■• La GteoHiDliiIlm du Grand Hgpocampr," nnd the liller, «tii':h ta<^ rTiniiJen 
wa part arihf tanDer, " Le Croe/irl de trtte l^tvixuaftilipii." The rapis- 
•eatution, howrter, wbirb hu hasgiceii. ii. Fbte XVI, of Hie orieinaftbe 
first oT IheH', ii tar from being cnrred i n<ir can I B(cr«e wilh him, ihat there 
n siich inilformity ai he JeiiTibes, in the form and dirertioD of Ihose CodtoIb 
tios) Which >re aitualed external to this one. 
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(in the Antenor Lobe, is shut up by a little Emiaence, 
shaped tike a three-«iided pyramid. Its base is turned up- 
vardii and backwards, and its point in the opposite direcUon. 
One side of it looks downwards and a little backwards ; the 
other two, are concealed in the Fossa between the C'(mvohi> 
tions, into whieli the sharp anterior angle is inserted lika 
a wed^ie. its colour is brownish, like the Convolutions, 
but three streaks c^ a whiter colour are in general seeu' 
extending backwards from its lower surface. Of these the 
outermost, is the lon^st, winch extends as for back as the 
Most anterior part oi' the Fissure of Sylvius, on the surfacq 
of a SBialt Convolution of the Anterior Lobe, and tbrnia a 
gentle curve concave outwards. The middle one follow^ 
nearly the same direction, but is placed more toward, tlia 
Median Line, and is considerably shorter. Tlie loternal^ 
Kreak, which is the shortest, but broader than the othur- 
two, bends gently backwards, upwards, and inwards, Io> 
iMrds the posterior extremity of the Lon^tudinal Fissure. 
The number of these streaks docs not always cmrespond 
on the opposite sides of the same Brain ; and they differ a 
good deal in number, and size, and direction, in diffi;rent 
per>K)ns. In some there are but two, in others only one, 
and sometimes several lesser streaks are seen running into 
the larger ones. 

To the point of this Pyramidal Eminence just described, 
the Olfactory Nerve is attached. 

Immediately behind this Eminence, there is an (^)long flat 
surface, extending outwards and backwards, from the Lui^ 
gitudinal Fissure to the Fissure of Sylvics, and bounded by ^_ 
the Tractus Opticus on the inside. It is about three quar- 
ters of an inch long, and a quarter of an inch broad. There 
xre a number of small holes in it ; some of which towtird; 
the Fissure of Svlvius are large enough to admit a common 
pin. Its colour is greyish white. When the parts are in thojf 
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natural position, only the anterior third of it is seen ; the reet 
being concealed by the Inner Lobule of the Middle Lobe. 
To bring it wholly into view, this Lobule rauat be cut away. 

The Tractua Opticus* b a cord-Uke ridge, extending from 
tlie posterior comer of the Commissure already described, 
at first, backwards, outwards, and a very little upwards, 
and then, in the form of a curve, backwards, and inwards. 
The anterior part is more rounded than the posterior, and 
is attached to the parts above, only by about a third of its 
surface. As it proceeds backwards, however, it becomee 
gradually flatter and less prominent, and is at last merely a 
superficial band. Its whole length is about an inch and a 
quarter. It is about a sixth of an inch in diameter before, 
but towards its posterior extremity, swells out gradually to 
about a quarter of an inch. Its colour is white. On the 
fore-part, it is attached to the Infundibulum, and behind, to 
the Peduncle of the Brain Proper ; and its posterior ex- 
tremity is continuous externally, with the Outer Corptu 
Geniculatnm, and, internally, is separated, by a slight groove, 
from the inner prominence of the same name. In the natural 
situation of parts, only about a quarter of an inch of its 
anterior extremity is seen ; the whole of the rest of it being 
concealed by the Inner Lobule of the Middle Lobe, 
which is placed immediately under it, and which must 
cither be cut away or pulled uutwards, to bring it fully 
into view. 

Continuous with the base of the Infundibulum^ and close 
to the Median Line, there is a little projection called the 
Mammiilary Eminence +. Its inferior surface is smooth, 
circular, and convex, and looks a very little backwards. 
Its inner surface is, in general, flat, and its outer margin 
projects but very httle beyond tlie level oi' the base of 

" STWOjiyM, DeaeribEa by ni»ny, ai a part of Uie Oiitic Ntrve, 
t SrsDNVMB. /.!(. Cariiim Atbicaiu, TalMr CBudiiSUi EuiDCBti'a pSQ- 
iinas. />. Tuliereule Mamillaire. ....... 
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the tnfiindibutum. It is about a quarter of an inch in' 
diameter, and of a white colour. On the inside, its flat 
■urfoce is closely in contact with the corresponding surface 
of its fellow on theopposite Hcmiapliere. Towards tlieonter 
and fore-port, it is about a sixth of an inch distant from 
the Tractm Optims, and behind, it is almost in contatft 
with the Peduncle of the Brain Proper. The whole 4C 
it may be seen, without either displacement or dissection tf 
the surrounding parts. " 

Behind the MammiUary Eminence, a broad ridge is seen 
extending from above, downwards, inwards, and a little 
backwards, and terminating in the plane which divides the 
Brain Proper from the Cerebellum. This is what is called 
the Peduncle of the Brain Proper*. That part of its sur- 
face which looks towards the Median Line, before, is almost 
quite flat : The rest is convex, and most so above. Mea- 
sured along the middle of its outer and anterior surface, it 
is rather more than half an inch in height ; but towards tha 
anterior and posterior margin):, it is only about a third of an 
inch. It is wider above than below ; the transverse dinmtN 
ter, in the middle, being three quarters of an inch. Tha 
convex part of its surface is, in general, slightly grooved, 
in a direction from above, downwards and a little forwards ; 
the depth, however, and the number of the furrows vary 
exceedingly in ditferent subjects ; in some they are scarcely 
perceptible. Various transverse ridges are often found cross- 
ing these grooves at right angles, strongest and most nume< 
rous towards tlie lower and back part. The whole of the 
surface of the Peduncle is white. On the fore-part, along 
the Median Line, iu flat surface is continuous with the cor- 
responding surface of the Peduncle of the opposite Hemi- 
sphere; and these two surfaces together, form the sloping 



*SviiaK¥HS> Lai. Fedu 
AiilefiuBi Pt.ii;eiiut Medull 
incut Aiitoricur ou Circbral 
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sidesof the Triangular Furrow formerly deata^bed io tht» 
region. It is to this surface of the PediincW, about a 
twenlietl) (^ an incli from the bottom of the Furrow, aiul 
the same distance from the Annular ProtubHrdUce of th« 
CirtheUum, that the Third Cranial or Oaila-motor Nerye U 
attached. The Peduncle is bounded abowe and befi>re, by 
the Msmillary Eminence an(t/n/itw/i£u/»m; above and witb> 
Qut, by the Tractus Opticus ; behind and above, by the Inaer 
Corpus Genkulaliim ; and behind and lielow, by a smooth, 
triangular, white, surface. By its lower ej^tremity it iijmned 
to the CerthtUitn, as will be afterwards nu>re particularly dex> 
«ribed. When the parts are in their natural sUuation, tba 
Witerior, flat, surface of the Peduncle, and a very small poTa 
lion towards its lower extremity all round, are alone visible j 
tiie rest ia entirely concealed by the inner and posterior sur- 
&tce of tlie Inner Lobule of the Middle Lobe, The whole 
ofit, however, may beea«lyexfK>aed by pusliing the Middle 
Lobe outwards, and a little upwards. 

When the Brain pi-oper is viewed from before; we ob- 
serve, in the first place, on the Median Line, theLongitu^ 
Bftl Fissure, passang down from tlie upper to the lower ^ar> 
face, and separating the Anterior Lobes of the two Uemi- 
spheres frtaii each other. At the bottom of this Fissiu-e, tha 
anterior eitremity of the Corpue Cadoaum is brought into 
idew, either by separating the Hemi^heres gently, or by 
removing tlie Anterior Lobes altogether. It is conves, and 
measures about three eighths of an inch in height or thick- 
aess : iuid its surface presents tlie some appearance as abaT«. 
On each side of the Median Line, we remark the convex, 
obtuse, extremities, of tlie Anterior Lobes. Here the con> 
volutions are narrower than at any other part of the Brain 
Proper, bu t they are less fattened than on the Base, and the 
Fossix between them are not so shallow. 

On the posterior aspect of the Brain Proper, we observe, 
in the first place, on the Median Line, the LongttudinaJ 
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JPissure, separating the two Poslcrior Lobes, and on eacli 
tide of this, the convex upper suHiioe of these Lobes ; on 
which, we may in general remaik, that the Convolutions b& 
come a little smaller towards the lower margin than abovo. 
Very often the surface of thcKc Lobes looking towards the 
Longitudinal Fissure, instead of being straight from one 
end to the other, is formed into a slight concftvity towards 
the apex, about half an inch in breadth, and skiping out- 
wards and downwards. 

At the bottom of the Longitudinal Fissure, and on the 
ACedian Line, is seen the posterior extremity of the Corjnts 
Cttlloaum^ rounded like the anterior one, and a very little 
higlter or thicker. To bring this into view, however, the 
PoBterior Lobes must be entirely removed to a level with it. 
Jmniediately underneath this extremity of the Corpus Calr- 
huvm, and on the Median Line also, there is a EUiall Oblong 
Passage, about a quarter of an inch broad, and half as higlii 
leading horizontally iorw^frds, and formed by the Curpm 
CaUotum abovt, the Superior Corpora Bigtmuia below, and 
tlie Thatami •^aiei on each side. The fip of the Pineal 
Gland may be »een towards the lower and anterior piut of 
this Passage, 

From tlie lower margin of tliis Passage behind, a Longi- 
tudinal Furrow, about three eighths of an inch long, is con- 
tinued downwards and backwards, along the Median Line, 
separating the Corpora Bigemiua of the opposite Hemi- 
Bpheres from each other ; and in the bottom of tlie lower ex- 
tremity of thig Furrow, there is a little white ridge, called 
the Frextdum, triangular in its shape, about a fifth of an 
inch long, with its base looking directly downwurds, and it* 
«!>£}(, upwards and forwards. 

This L<ongitudinal Furrow is crossed at right angles about 
the middle, by a Trans%'erae one, half an inch in length, 
which separates the Upper Corpus Sigtmmum on each side 
from the Lower. 
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On each side of the Median Line in this region, we ob- 
serve, iu the first place, immediately underneath the Corpia 
Callosum, and separated from it only by a Fissure afterwards 
to be described, an oblong, conres, suffaceof the mass called 
Thalamtu OpticvH*. This stretches from behind, forwards, 
outwards, and a very little downwards, in the form of a 
curve, with tlie concavity inwards ; and it looks backwards 
smd outwards. Its posterior extremity projects in the form 
of a papilla, which we may call the Posterior Tubercle (rf" 
tbe Thalamus Opticus; while tlie anterior, forms a lesser 
prominence, varying a good deal in its shape, and denomi- 
nated the External Corpus GeniaitahtM. The length of thii 
surface is about an inch ; and its colour is while, like the 
Corpus Catlosum. At the Median Line, the Posterior Tu- 
bercle is separated from the corresponding process of the 
0[^)06ite Thalamus, by the Oblong Passage just described. 
Except this Tubercle, there is none of this surface of the 
Thalamus visible, when the jiartS are in their natural con- 
nexion ; it is concealed by the inner part of the Middle 
Lobe, from which it is separated only by a Fissure. This 
part must be cut away, therefore, in order to bring it conK 
pletely into view. 

Underneath the middle of this surface, is seen a slight 
convexity, called the Inner Corpus Geiiiculalum. The shape 
of this prominence is generally oval, llie long diameter in- 
clining from within, outwards, forwards, and a little down- 
wards, but its dimensions vary exceedingly in different sub- 
jects. It is always less than the Posterior Tubercle of the 
Tlialumvs Opticus, and generally larger than the Outer Cor- 
pus Geniculatum. Sometimes, however, the two Corpora 
Gcniculata arc exactly equal in size, and at other times, the 
outer one is the largest. The surface of the inner Corpus 
Geniculaiam is smooth and white. It is separated, by a slight 

* Stmdnyms. Lai. Tolliculus Nerri Optic i. 
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furrow, from ihe surrounding poits ; above, from the Tko' 
bmvs Optunis, niiiolt projecting coofiiderably farther back- 
wards, overhangs it ; un the inside, iVom the Upper Carput 
Bigemiitum ; below, from the lateral Ridge uf the Lower 
Corpus BigemiHHm, and from tlie Peduncle ; and on the 
cutside, frum the extremity of the Traclua Opticus. In llie 
natural situation of psrts, it may be seen on the inside of 
llie Mi(klle Lobe; but this Lobe must be cut through, in 
order to expose it completely. 

Close to the Median Line, under the Posterior Tubercle 
of the Thalamus Opticus, and on the inside of the Inner 
Corpus Gaiiculalim, are situated two eminences, one above 
tile other, denominated tlie Curpom Bigfmim*. 

The surface of the Upper Corpus Bigetnimmf, looks up- 
wards and a little backwards. It is convex and oval-shaped, 
the long diameter runniug from within, outwards, and for- 
wards ; its convexity, however, varies, and in some it is more 
rounded than in others. There ore slight varieties, also, in 
its dimenaons ; but in general it is about three eighths of an 
inch long, and two and a half broad. Its surface is per- 
fectly smooth, atid of a white colour, though a little darker 
than the Thalamus Oplicua, On the in^de, it is separated 
fromitsfellowof the opposite Hen)isphere,above,bya smooth 
triangular surface on which the Pineal Gland rests, and be- 
low, by a Longitudinal Furrow alre;idy described, as running 
downwards and backwai'ds along the Median Line. 

TheTransverse Furrow already mentioned, afi crossing this 
last at right angles, separates it from the Lower Corpus Bi- 
gcminum ; and on the outside, there is a nairow groove be- 
tween it and the Tluilamun Opticas, and the Inner Corput 
Geniculatum. Towards iJie inner and tore-part, it forms ■ 

* SrN'>NYM>b locluiliug thcie <'S both lides, Lot. '['ubercula Quidrige^ 
mins, Nate* gL Tfttes. Fr. Tiibercule* Quatlrijumeaui. 

.|- RvMOHVHS. Including that on bulb sides, Lai. Tuberguta Quadrige- 
mina Autenura ; Nates. Fr. Tiiberi!ul« Quatlnjunvaux Supedeo[«t eu 
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portion of the floor of the Oblong Passage. In its natural 
•Ituaoon, only the posterior half of it can be seen i the rest 
muet be exposed by removing the posterior part of the Cor- 
pus CaHosum, with all that portion of the Middle and Pos* 
terior Lobes, which are behind this. 

Somolimes a ridge of a whiter colour than the Upper Cor* , 
pits Bigetnitiimi itself, is a.'en extending outwards from thean- 
terior extremity of this Eminence, exactly itf the place of 
the groove which is usually found between the Thaiamtis Op' 
tiati and the Inner Corpus Geniculalum. I have not found 
this ridge taken notice of hy any author. At its origin it 
is about a twentieth of an inch in breadth, and it gradually 
tapers to 3 point, in the little hollow between the two Cor- 
pora Gmieulata. We may call it the Lateral Ridge of the 
Upper Corpus Bigrminvnt. 

The surface of the Lower Corpus Bigtmtnum* looks 
twckwards and outwards, It is convex and oval shaped ; 
about three eighths of an inch long and two broad, with the 
long diameter placed almost horizontally. Its shape and 
dimensions, however, vary a little. A Lateral RJdge, 
about three eighths of an inch long and one broad, but vary- 
ing in its height in diflerent subjects, is always found ex- 
tending from its upper margin close to its anterior extre- 
mity horizontally forwards. Both the prominence itsell", and 
tfiis Lateral Ridge, are quite smooth and of a white colour. 

Excepting the Lateral Ridge, the whole of the Lower 
Corpiu Bigemitatm is posterior to the Upper one. It is se- 
parated from this, and from its fellow on the oppo^ts 
Hemisphere, by the TransTerse and Longitudinal Furrows 
Already desoribed g there a a slight groove between the eX' 



" SvnonVHs. Iniiluaiu J thai on both sidei. Za(. Tu>'eri:ulB Quacirige- 
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Iremity of iw Ltttcral Ridge, and the Inner Corpus Gaaada' 
ttm ; and below, it is atUclied to the Vieusscnian Valve. 

Under tl le Lateral Ridge of the Lower Cnrput Bigeminvnif 
there is a smooth white surface, which has received no name. 
It is triangular in h* shap, tJij'hll)' convex towards the back 
fiart, and bounded bclbre, by die postorior margin of the 
Fedunclc of the Brain Pi-oper. 

Tlte Bi'ain Proper, viewed f^m the side, presents a Cotl* 
Ttx surftice, every where forliied into ConvoUilions. Here 
we have liltVe to remark, but the length t« wliich the Fi». 
•ui-e oI'Stlvjos extends backwards, and the relalii-e depth* 
ef the three Lobes. The moEt dependent points of the An. 
terioT and Posterior Lobes arc nearly on a level with each 
other ; wliile the Sliddle Lobe projects a conaiderabk way 
ItUtber down tlian either. 

Such are the appearances to be obBervcd on those Burfece* 
•f the Brain Proper vrhich we may call External. We have 
next to examine those which are t« be seen on the sides of 
h deep fissarc, which penetrates flum the outer surtace, in 
various directions, into the Central parts of the Bi-ain Pro- 
per, and which we shall tall its Central Fissure *. 

The opening of this figure is seen extending, from each 
tide of the Oblong Passage under the posterior extremity of 
the CorpMt Callomtn, at first directly outwards, between the 
Th(damti« Optieils and the Carpus Calfmim, and tlien in ft 
curved direction downwards and forwards, close to the outer 
Surface of the Tlialamita, until it meets the Fissure of 
Btivibs about a quarter of an inch anterior to the Oule* 
Corpva Genkiibiliiiii, where it terminates. In order to expose 
itfuUy, the innermost Convolution (^the Middle I^be must 
be cut away ; but a small portion of it on each aide of the 
Oblong PaEsage, may be seen without any dissectitin. 



• SrNoMtM. Dilleil lij Bir:n«T, who •setiw tb hire bten the firil M rie% 
in its proper light. Grands FenU Ceriirale. 
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The Central Fissure may be regarded as consisting of 
five portions ; a large Middle Part, occupying chiefly the 
middle regions of the Brdn Proper ; and four lesser La- 
teral Parts prolonged from the posterior comers of the 
Middle one, two from each. Of the Lateral Parts, one on 
each side, is continued forwards into the Middle Lobe, and 
may be called Anterior ; while the other extendb backwarda 
into tile Fostevior Lobe, and may be named PoBterior. 

The Middle Part of the Central Fissure is precisely 
symmetrical, its Median Line corresponding with tlie Median 
Line of llie Brain Proper, It communicates by its posterior 
margin with the external surface, under the whole extent 
of the posterior extremity of the Corpus Ctdlasum. From 
this it extends forwards, forming a slight convexity upwards 
in the longitudinal direction, and a shght concavity in the 
transverse. On the Median Line, it sends down a pro- 
longation of a triangular form, which extends along the 
Median Plane, and has its apex turned downwards and for- 
wards, wliile its posterior angle is continued into a Canal 
which runs downwards and backwards, and opens into the 
Central Fissure of the CcrelieUum. We shall call this the 
Vertical Prolongation of the Middle Part. Two other 
prolongations, which may be called Anterior, are continued 
from the Middle Part, forwards and downwards, one on 
each side of the Median Line. These form a convexity 
looking inwards, upwards, and forwards. 

The Middle Part of the Central Fissure measures about 
an inch and a half, from side to side ; about an inch and a 
i|uarter on the Median Line ; and along the outer mar^n, 
on each side, about two inches and a quarter. The depth 
of the Vertical Prolongation in the middle is about half an 
inch. We shall consider the width of the Middle Part at 
diiferent points, after we have described the appearances 
^hicli are to be aeea on the surfaces wliich form its sides. 
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On the lower surface of the Middle Part, we observe in 
the first place on the Median Line, the body called tbe 
Fined Gland*. This is a substance of which the form and 
, dimensions vary a good deal ; but in general it is of a co- 
nical shape, the base being turned direiitly forwards, and 
, the apex backwards; andhas two flattened surfaces, of wliich 
I tiie one looks upwards, and the other downwards. Its length 
is from a quarter to three eighths of an inch, its breadth 
I about a quarter, and its thickness an eighth. It is always 
I of a greyish colour. 

It is unconnected with the surrounding parts, except at 
I its base. To the upper border of its base, a narrow white 
I plate is attached, which iscontinuedat each extremity into a 
I ridge on the Thalami Optki, called the Peduncle of the Pineal 
Gland ; while the lower border sends off another and a much 
broader white lamina, also connected laterally with the Tha- 
lami, but extending downwards and forwards, and tliPn sud- 
denly turning backwards, to be continued into the Connect- 
ing Plate of the Upper Corpora Bigemina. The anterior 
surface of this lower lamina is quite smooth ; and cannot be 
I Seen without remo\-ing the Thalami Optki to a level with 
I it. From the doubling which it forms, it looks from be- 
fore like a little white cord. The posterior surface is gene- 
rally formed into slight transverse furrows, and is best ex- 
posed by turning the Pineal Gland forwards. 

It is the lower portion of this lamina, which is usually de- 
scribed under the name of the Posterior Commissure of the 
Brain Proper. This name, however, may be given to the 
whole of it ; for there is, in truth, no distinction among its 
parts. 

Immediately underneath the Pineal Gland, and support- 
ing it, there is a smooth, triangular, and slightly concave, 
surface, with its base turned forwards and its apex back- 
:ds. This is the upprt surface of a thin lamina which fe 
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Stretched across between the two Upper Corpora Stgemi- 
iia, and continued into these prominences on each si(le,'Bnd 
which, therefore, we shall call their Connecting Plate. Ite 
base joins widi the Posterior Commissure. Its colour i« 
wliile; but very often numerous small lines of a brighter 
white than the other parts, may be seen extending across it, 
throughout the whole of its extent. The Posterior surface of 
the Posterior Commissure is applied to it, but not connected 
with it ; they form between them a. sort of cuLdesac, about 
a sixth of an inch deep, the mouth of which looks upwards 
and backwards, and winch may be seen by turning the 
Pineal Gland forwards. 

The rest of the Median Line anterior to the Pineal Gland, 
is occupied by the opening of the Vertical Prolongation of 
the Middle Part. This opening, in the middle, is a mere sUt, 
the sides of which are closely in contact; it enlarges how- 
ever, at each extremity, into a triangular orifice, one im- 
mediately before the Pineal Gland, about an eighth of an 
inch wide at its base, and another immediately behind the 
anterior extremity of the Fornix, a little wider. 

The Vertical Prolongation is not an uninterrupted fissure 
from above downwards i its sides are continued into each 
other in the middle, a little way from the opening above, 
for a space of about three eightlis of an inch long, and a 
tenth of an inch thick. This connection is called the Com- 
missure of the Thalami Optici*. It varies in its dimenaons 
s good deal ; and it is Mid to be sometimes altogether 
awanting, though I confess, I have never found it so- In the 
natural situation of the Tluitatni, it has scarcely any breadth ; 
but when these bodies are pulled a little asunder, it takes 
the form of a thinpiatc,ofa greyish colour, stretched across 
the fissure like abridge. 

The sides of the Vertical Prolongation around this Com- 
missure, are formed by the innerj flat, surfaces of the ThOf 

* Symohvm. Fr, CommiBsure MeJiine. 
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lami, which are here of a greyish colour, and closely applied 
to each odier. On die forepart, and a litlle below these 
surfaces, two while, rounded, smooth, ridges, are seen, one 
on each side, running upwards, forwards, and a very litUe 
inwards, for about a quarter of an iiicli, and then uniting 
with each other on the Median Line. These are called the 
Anterior PiUars of die Fornix*. 

The bottom of the Vertical Prolongation slopes, from be- 
hind, downwards and forwards. At its posterior extremity, it 
communicates, under the Posterior Commissure, with a Ca- 
nal about a twelfth of an inch in diameter, and half an inch 
in length, called the Aqueduct of St/Ivius. This canal runs 
backwards and downwai-ds on the Median Line, under and 
beftn-e the ItaiaTia which connects tlie Corpora Bigenina on 
each side to each other, and which has the Longitudinal 
Furrow on its upper and posterior surface ; and opposite to 
the inferior extremity of this Furrow, or to the Frenulum, it 
opens into the Central Fissure of the Cerebellum. 

The bottom of the Vertical Prolongation projects at its 
anterior extremity into a cul-dt-sac, of which the lower por- 
tion is of a conical sliape, and penetrates half way to the 
point of the Itiftendibulum ; white the upper, of a triangular 

■ figure, has its apex turned downwards and forwards ; and 
kaa for its anterior side, a thin lamina, the outer, grey, sur- 
lace of wHch has been already described, above the Commis- 
sure of the Tragus Optid ; and for its posterior, the superior 
surface of this Commissure itself. Ido not find, that this latter 
portion of the Vertical Prolongation, has been taken notice 
of, by any author. It measures, at its base, about an eighth 
of an inch from before backwards, and nearly a ^xth of an 
inch from side to aide; and the length of its anterior sur- 

Iface, in the middle, is fully a quarter of an inch. 
; 



• EvNinwMS. Lai. Crura Auterior» Fomici?. Fr. Prodnctions Antert- 
n da Tiiiiisle H«dulEairF. 
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Immetliately iinderneatli the junction of the two Anterior 
Pillars of the Fornix, there is stretched across the anterior 
part of tile Venit«l Prolongation, a smooth, white, rounded 
ridge, denominated the Anterior Commissure of the Brain. 
I imagine, that in the natural situation of parts, this Com- 
missure is seldom more than a tenth of an inch in teitgth. 
It is placed anterior to the Pillars of the Fornix, and seems, 
as it were, to unite them together. 

These are tlie appearances to be seen, on the Lower sur- 
face of the Middle Part of the Central Fissure, and on the 
Median Line. 

On each side of the Median Lino on this surface, we ob- 
serve, in the first place, a prominence of a pyriform shape, 
called Corpus Striatum, of which the large extremity oceu|rie9 
the whole of the Anterior Prolongation of the Middle Part, 
while the small end, extends along the outer border of this 
Part, to its posterior corner. Its inner margin forms a slight 
curve, of which the concavity looks inwards. Measured in 
the middle, it is about two inches and a half long, and its 
transverse diameter at the widest part before, is about an 
inch ; but its dimeui^ions vary. Its surface is quite smooth, 
and every where of a brownish grey colour. 

On the inside o!' the posterior half of the Corpus Slristttmt 
and separated from it by a furrow, which is pretty deep 
before, but becomes shallow behiud, is seen the superior sur- 
face of the Tfialamm Opticus. The outline of this surface 
approaches to a triangular form ; ihe apex being turned 
forwards, and the base backwards. The inner border, which 
is about an inch and aquarter in length, runs parallel and close 
to the Median Line, on the forepart ; but within a quarter 
of an inch of its posterior extremity, it inchnes a httle out- 
wards. Thft outer border, which looks towards the Corpus 
Striatum, extends from before, backwards and outwards, 
and is about an inch and a half in length. The base 
in general forms a right angle with the inner side, and 
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measures about five eighths of an inch. All these di- 
mensions, however, are subject to variety, and, as far 
as my observations have hitherto gone, they hear no 
fixed proportion to the dimensions of the Corpus Slrtalum', 
The apex is a little rounded ; as also the inner and posterior 
angle, which is formed by the Posterior Tubercle. 

This surface of the Thalamus is convex both from before 
backwards, and from side to side. Towards the apex there 
is a small space which is more prominent than the rest, and 
wliich is called the Anterior Tubercle. 

A narrow ridge runs along the inner border, beginning 
at the apex, and enlarging a little as it proceeds backwards, 
whicli is at last continued into tlie upper white lamina at- 
tached to the liase of the Pineal Gland. This ridge is 
called the Peduncle of the Pineal Gland. 

The upper surface of the Thalamus is of a white colour, 
a,nd in general quite smooth ; but sometimes a rough line is 
seen on it, extending, diagonally, from tlie apex, over the 
top of the Anterior Tubercle, to the outer and posterior 
corner. This is occasioned by tlie attachment of a Vascular 
Membrane, afterwards to be desciibed. 

A ridge runs along the bottom of the Furrow between 
the Corpus Strialum, and the upper surface of tlie Thalamus 
Opticus, which is called Tania Semiciradaria I . It begins 
at tiie Anterior Pillar of the Fornix, where it Is more than 
an eighth of an inch in breadth, and tapers as it proceeds 
backwards Sometimes, it seems to terminate at the pos~ 
terior extremity of the Corpus Striatum ; hut in general, it 
is continued down into the Anterior Lateral Part of the 
Central Fissure, where we shall afterwards take notice of it. 
Its surface is smooth. Towards the forepart, it is of a 
greyish colour, hke the Corpus Striatum, with, sometimes, an 



■ This «a< the rtsull, also, of umuy 
Traite d'Anatomie, &c. p. 35, 

SvNoNyiig. Lai. Gemii 
Fr. BaadeUtte Stride. 
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appearance of white lines, running, lengthways, from its an- 
terior extremity, for about half an inch backwards. To- 
wards its posterior end, it is altogether white, like the surface 
of the Thalamus Opticus. 

Such arc the appearances to be observed on the lower 
surface of ihe Middle Part of the Central Fissure. 

On the superior surface or roof of this Part, we remark, 
in the first place, on the Median Line, a surface of the form 
of & triangle with the angles at the base cut off, projecting 
downwards a little below the level of the other parts, and 
having its apex turned forwards. This is denominated tlie 
Fornix*. It is concave from behind forwards, and convex 
from side to side. Its base, which is formed by the lower 
surface of the posterior extremity of the Corpus Calloium, is 
smooth and rounded, and measures about an inch and a 
half. Two white ridges, called the Anterior Pillars of the 
Forrdx, have already been described, in the Vertical Pro- 
longation of the Middle Part of the Central Fissure. The 
point where these unite into one, forms the apex of the 
Fornix, and this is about a quarter of an inch broad. From 
the Apex to the middle cff the base, measures about two 
inches. The lateral parts of the Fornix are quite detached 
from the surface above, so that they form a kind of cornice 
on each side, gradually increasing in depth from the apex 
towards the base, where they are a quarter of an inch deep. 
Close to the apex, these borders or cornices are rounded 
and smooth, but at all other points they present a sharp 
edge. Their length is about an inch and three quarters. 
At the Posterior angles they are usually called the Posterior 
Pillars of the Fmnix\ ; and here they are continued, on 
each side, into the Hippocampus, an appearance to be de- 
scribed in the Anterior Lateral Part rf' the Central Fissure. 



■ SvHoKYKi. Fr. Voateitroispilieraj Tritngle Medulliire. 
^ SrxaiiTua. Lot. Cniia Paiteriort Furniuis. Fr, Productioiia P^^:- 
lecieuTesdu TriinglG MeduUnin:. 
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The whole surface of the Fornix is of a white colour. 
In general, a slight furrow may be seen, extending from 
the junction of the Anterior Pillars, for about half way 
backwards along tlie Median Line, and then vanishing. 
Extremely delicate grooves, too, are commonly perceptible, 
running along the lateral borders ; and sometimes, towards 
the base, there is an appearance of similar slrice and ridges 
inclining from the sides towards the Median Line, and 
more or less forwards. It is to this last appearance, when 
it occurs, that the name of the Lyre* has been given. 

On each side of the Median Line, on the roof of the 
Middle Part of the Central Fissure, tliere is a concave sur- 
face, almost precisely the reverse of the convex surfaces of 
the Corpus Slrmtum and Thalanws Opticus, below. The 
portion of this concave surface anterior to the apex of the 
Fornix, and corresponding to the most prominent part in- 
ternally of the Corpus Striatum, is formed by the surface of 
a narrow partition called Septum Lucidum, This Septum is 
interposed on the Median Line, between the Anterior Pro- 
longations of the Middle Part of the Central Fissure; and 
is continuous behind, with the Anterior Pillars and Apex of 
the Fornix. At its base, it is fully a quarter of an inch 
thick, but towards its Middle and Upper part, scarcely more 
ihan an eighth. 

The surface of the Septum, and also a small part of the 
surface alwve and before it, is of a grey colour, though not 
so dark as the Corpus Striatum. The rest of the concave 
upper surface of the Middle Part, is white and glossy. 

Of these surfaces forming the roof of the Middle Part, 
the portion called the Fornix rests on the Tkalami Optici, 
with the intetveution, only, of a thin vascular membrane, 
aflerwarda to be described. It is not large enough however, 
to cover them altogether. If wesupjwse the upper surface 
of these prominences to be divided into two, hyaline drawn 
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from their ajtax to the outer angle at their base, the Fornix 
will cover only the inner portiou of each. The middle part 
of the base of the Fornix, is stretched across the space between 
the Posterior Tubercles of the Thalami, and forms the roof of 
the Oblong Passage ; while the apex of the Fornix, forms an 
arch, over the small triangular orifice leading to the Vertical 
Prolongation. The outer half of the Thalami Optici is co- 
vered bya Vascular P/exus, which will be described along with 
the Membranes of the Brain. When the Central Fissure 
contains no Serous Fluid, there is reason to believe, that 
the surface of tliis Plexus and of the Carpus Striatum below, 
are closely applied to the surface of the Corpus Catlosum 

We now proceed to describe the Lateral Parts of the Cen- 
tral Fissure ; and first the iVnterior Lateral Parts. 

The Anterior Lateral Part of the Central Fissure, is the 
same in both Hemispheres. It is prolonged from the pos- 
terior corner of the Middle Part, downwards and forwards 
into the Middle Lobe, in the form o£ a curve, of which the 
concavity looks inwards and forwards. It is about two 
inches long ^ and its breadth at its origin above, is about 
half an inch ; but it becomes gradually broader as it de- 
scends, so aa to he nearly three quarters of an inch at its 
anterior extremity, where it is of a rounded shape. 

Along the whole of its inner edge, excepting about an 
inch from its anterior extremity, it communicates, uninter- 
ruptedly, with the external surface of the Brain ; tlie open- 
ing being continuous with that by which the Middle Part 
of the Central Fissure communicates with the same surface, 
under the posterior extremity of the Corpus Callosum. The 
anterior extremity, beyond this opening, forms a cul-de-sac, 
yr\X\'m the substance of the Inner Lobule of the Middle 
Lobe. 

Its Inner and lower surface exiiibits a large, white, smootl^ 

prominence, denominated the Hippocampug*. This begins 

above at the posterior Pillar of the Fornix, of which it is in 

■ Synonyms. JjU. Fes Hippocampi ; Curnu A 
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a continuation, and runs t 
sure to its anterior extremity. It preserve^t almost exactly 
the shape of tlie cavity of whicli it forms the floor ; only it 
is rounded along Its outer margin, so that between this and 
the side of the cavity, there is a small triangular canal 
which runs irom one end to the other. At its anterior ex- 
tremity, its surface exhibits several irregular depressions, 
which vary a good deal In their number aiid sine. To its 
inner, concave, margin, a sort of fringe is attached, begin- 
ning at the posterior Pillar of the Fornix, which seems 
as if plaited inwards to form it, and terminating on tlie 
upper and posterior part of the Small Convolution of the 
Inner Lobule already described. ThtH is what is called 
the Tania Hippocampi*. It is about a fifth of an inch 
broad at its upper extremity, but tnpera a little !)clow. Its 
surface is quite smooth, an4 of the same white colour as the 
Hippocampus itself. Between it and the upper surface of the 
Jnner Convolutioo of the Middle Lube, there is a fissure 
about an eighth of an inch deep, which is continued into 
the fissure between tliis Convolution and the Small Convolu- 
tion of the Inner Lobulo. formerly mcnlioncd. The surface of 
tljjs fissure, formed by the Inner Convolution of the Middle 
Lobe, exhibits the appearance of a superficial ridge, of a. 
grey colour, with a number uf slight, transverse, indenta- 
tions. This ridge, at its upper extremity, where it is conti- 
nuous witli the posterior angle of the Corpus Caltosum, is ait 
broad as the Tania Hippocampi. As it proceeds downward, 
however, it becomes gradualy narrower, and is entirely con- 
cealed by the Ta-nia Hippocainpi,vihich must be pushed gently 
outwards in order to bring it into view. It tapers to a point, 
about the middle of the fissure under the Small Convolution 
. of the Inner Lobule. We shall call this ridge, the Indented 
Bandl. 

' SynoNVHa. luti Corptii Pimbriituin. Pr. Bamlolette Jc I'HypocBinpc. 
+ Thji Band w«« .leicribed by Fifj d'/far" '» l'>* Mem. de I'Acad. Buy. 
it> Scicnci'S nSl, under tlie name or Botdc inlcrxc el dinlcU de la Come 
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The Opposite surface of the Anterior Lateral Part of the 
Central Fissure, presenls a concavity corresponding to the 
convexity of the Wppoeampva ; and in general, correspond- 
ing to the slight furrow between the Hippocatnpus itself and 
ihe Tania Hippocampi, there is a narrow ridge, continuous 
with the Tania Sanicirailans in the Middle Part of the Cen- 
tral Fissure. The whole of this surface is smooth, and of 
a white colour. Between it and the Titnia Hippocampi, 
and tlie inner half of the Hippocampus itself, a vascular 
pkxus is interposed, which will Ire described afterwards. 
To what distance it is separated from the outer half of the 
Hippocampus, in the healthy state of the Brain, is uncetl^n : 
Along the outer margin of the Hippocampus, there is obviously 
ft distinct canal, which is always open ; but at other parts, 
I rather suspect, that the opposite surfaces of this portion of 
the Central Fissure are nearly, if not actually, in contact witX 
each ether. 

The Posterior Lateral Part • of the Central Fissure, like 
the Anterior, is precisely the same in both Hemispheres. 
It is prolonged from the posterior comer of the Middle 
Part, almost horizontally backwards into the Posterior 
Lobe, forming a curve of which the convexity is turned out- 
wards. It varies a good deal in its dimensions ; but in 
general its length is about an inch and a quarter, and its 
breadth about a quarter of an inch, except at its posterior 
cxtrenuty, where it is slightly pointed. Its inner surface is 
smooth, white, and convex, but much more prominent to- 



f Amman. It i> rpprBBenled, (though it mnit be confesstd not rery accu- 
rately) In Plates XV. and XX. of bla Traill d'Analomrc In the explanMion 
oflhe^cPlatei and of Plate XVI. he calls it, " La pcrtim griu, turticaU, in. 
ternc, godtnnnit, dc la Corac d' Antmon." 

It ii somewhat singalar.Diallhl] d(<scrip(ioii of Hit; rf'^zsr'jseeniB to bSTB 
Mcaped the notice of Bii/m/, Afler Dientiomoff, shortly, the lituation of the 
Indented Band, he Qbsertes, *' Les Auteuri I'onl negligj, quoiqii'il soitausti 
remarquabte riuu le coipa frange, fcc." Anatom. Deicfipl. III. p. 94. 
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Wards the forepart, than at the Apex. It is to this convex 
surface that the term CoUiculus* has been applied. 

The opposite surface of the cavity is smooth, white, and 
concave ; but whether tlie two surfaces are in contnct, in th* 
healthy state of the Brain, or are separated to a slight dis- 
tance from each other, is not yet ascertEuned. 

As both the Anterior and the Posterior Lateral Parts of 
the Central Fissure, arise from the posterior comers of the 
Middle Part, all these Parts communicate at this point with 
each other; and thesortof area where they meet, immediately 
behind the Posterior Pillars of the Foniur, is about a quarter 
of an inch in diameter. 

Such are all the circumstances worthy of notice respecting 
the different portions of the Central Fissure of the Brain 
Proper. The division of this Fissure into compartm«)ts 
calledVentricles,wiIl be considered afterwards, when we come 
to treat of the Membranes of the CtrebeUwm. 

We have now to examine, according to the same order, 
the circumstances relating to weight, dimensions, form, and 
colour, in the CerebetluM. 

The Cerete/^wt weighs in general from Hve to eight ounces 
Avoirdupois. 

It ^jproaches to an elliptical shape, the long diameter 
lying horizontally, and at right angles to the Median Line ■ 
of the Body. Its inferior surfaceisconvex; its superior, pro- 
minent in the middle and towards the forepart, and slightly 
concave behind and at the sides. 

JU long diameter measures from tliree and three fourths 
to four inches ; its transverse diameter, in the middle, about 
an inch less ; and its greatest height, or depth, or thickness, 
is from an inch and three fourths to two inches. 

I Like the Brain Proper, it is symmetrical, its Median 
Line corresponding with the Median Line of the Body ; and 
its two halves ore denominated Hemispheres. 
; 
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The prontcr part of its extcmul nurface is formed into 
wliut are cnllixl Convoluliuns, but which in truth resemble 
the Convohaions of the Brain I'roper, in noUiing but in 
colour. Tlicy ought mthcr to be denominated the Lamina 
of the Cerebellum. They Iiave the appcarttoce of Ktmta or 
layers, from a sixlli to a twelfth of an inch I hick, lying close 
to each otjier, though actually divided by Fissures varying 
in depth from the twentietli part of an incli to an inch : and 
when these layers are gently separated from each other, 
tlie surfaces of each of t}icm, are found to exhibit llic ftame 
laminated appearance. This is one of those piccps of struc* 
turc, however, which it is impossible to convey any accurate 
idea of, by words. 

When wc view tlie Cerebellum from above, we observe is 
the first place, on the Mt^dian Line, and on the forepart, 
tlie surface of the section by which it is separated from the 
Rroin Fro]>er. It is sutficient to remark with rexpect lo this 
suriace, tliat it is heart-shaped ; and that the receding angle 
at the base which looks forwards, is formed by the lower 
surface of the extremity of the Triangular Furrow, l»etweeu 
the Peduncles of the Brain Proper, already described ; while 
close to its apex, a small triangular hole is seen, wliieh is a 
cross section of the lower end of the Aqueduct of SvLvius. 
The posterior half of this heart-shaped surface is iKtuuded 
by a Semilunar I'ossa ; and immediately behind this Fiusa, 
there is an (■iniiience which 1 should 1k! inclincil to call llie 
Monn CtTfhrUi. T\\c anterior surface of tliis eminence riscS) 
perpendicularly, to the height of a quarter of an Inch, above 
the level of the heart-shaped surtace just decribcd; while 
behind, and on e;u:h side, it passes by a gradual declivity 
into the Median Fotaa, and into tlte slight (concavities which 
prenent themselves, on llie upj>cr surface of each Hemisphere. 
It is composed of l^aminir i]f which the general direction is 
ivansverse to the Mcdiun Line, but with certain irregularities. 
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which it would b« dillli-ult to deHcril)e. Tlie remaininj; 
pun of the Median Line, lit-twucn liiu Mont i'crtbtUi unci 
Ilic poHlcrior iiiurKiii of \\w Cerebetlum, itt (M:t;u))i»] liy tlit 
pcMtcrior extremity of th« Mitliaii Fima, hIjicIi vuriot in 
it* k>tif{tli t'rum three quartt^rH ut' an iiitli to an itkcli, uiid \a 
tta brfodtl) front u {|uurtcr nf mi indi to u liulf. 

On (-ach »>idc uf the Median Line, the up)H.-r nurfiicv of 
the Cenliellum prrsmth a Altghtly concave, and ref^ulur Bur- 
fucc- ; fxhibitiiiK Lamina; of whiuh tliu ^vniTuI diri-clion, i» 
from the Median Line outwurda «nd forwards iii tlii.- furm 
of a ctirvc, with the coiivi-xity turned outwurdii und back- 
wurdi. Tlic partti of I'luli IIi,-tiM«pherc whicii an- Mran, ia 
tiiiit view (if '.the Cerehrtlum, Hi.>)Hir&tvd b^ \\u.- |)oMeriur cx- 
trt'iiiity of the Median /'mjhj, may bu tailed the I'oilerior 
Lobi-» ; mid wit jinijmMi tu caJI tlii; Antvrior VxAxn, tlioao ■ 
pftrt* of fiOuh Ileniiipherc whicli arc plnetd anterior to a 
linct drawn from thi; antLTinr margin uf tlic Motu, to the 
outvr and anterior corner of the Ctrrbellum. 

The Herailiinar I'uana bounding the Mom CerebtUi bft- 
fore, hah tta cuiicuvity turned directly lomunlM. It meiwurcs 
dirt-cily a(^roHlt from one iHtrn to the ittlicr, ubuot un iiieh 
and an eighth ; aiui itb width iit n^it grcattT titan thai of 
the I-'iBHureM bclwiwn tlic (Jtm volution* of the Brain I'roper. 
When the partH foniiing ito antcrioj- iiideH are ri-ninved, 
na an to lxjhmc it* |M>Hterior Biirfaco, we find that this aiir- 
fate in formed in the middle, by a ridge (xiulinuout above 
with the ptrrfwndiiHilar nurfuee of tlie Mons CerebeUi, and 
which inclining backwar<lN und downwanlii, formii a curve, 
convex ilownwardit and lorwoidH. 'I'Iuh ridge in about lialf 
1 inch loitg, and a quarter brood ; ronmled on it* surface ; 
and presenting AumiW wlikit lie chiutly in a horixuntjd 
{Nxition. To it wc shall renlriet the lenn Superior Ver- 
miform I'rocewt. The Hurfaev of the Semilunar FotM, 
n each *idc of thiN I'rocenN, m fornit^l by a Kldjilng face ui 
the Anterior Lobes, which looks inwards, lbrw«rd», und 
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a little downwards ; and which exhibits Lamintt, running, 
sortie from behind forwards, lUid t^crs from below up- 
wards. 

When the parts just described are cat away, bo ai to 
bring into view the anterior side of the Semilunar Fossa, 
we observe, in the first place, on the Median Line, a shghtl; 
concave surface, extending down from the lower extremity 
of the Longitudinal Furrow between the Corpora Bigemtna 
nf the Brain Proper, to the root of the Superior Vermiform 
Process. This is the posterior surface of what has bcMi 
denominal^.'d the Vieiissenian Valve*. Its concavity cor- 
responds exactly to the CMivexity of the Vermiform Process 
to which it is closely applied, and of which it follows the 
direction. It consists of two parts. The upper portion is 
about a fifth of an inch high, and a sixth wide ; wlutc and 
smooth ; attached by its upper margin, to tlie Fremdian va 
the m'iddle, and to the lower border of tlie Inferior Corpus 
Sigeminum on each side ; and continuous laterally with the 
Pillars of the Vieussenian Valve. The lower portion, whicli 
extends trom the u]^r to the root of the Vermiform Pro- 
cess, and which is also continuous witli the Pillars of the 
Valve laterally, is from a third to half an inch in height ; 
and as it gradually widens as it proceeds downwards, it is 
about a third of an inch wide at its base. Its surface pre- 
sents a very ^angular appearance. It is divided into four 
liorizuntal bands, of a brownish colour, and varying in 
breadth from a twelfth to an eigbtli of an inch. The furrows 
between these, are not wider than a hair ; and as lliey do 
not extend entu-oly across the suriace, the bands are united 
along their extremities. The upper band is a Httle rounded ; 
and the lower ones increase successively in length, in pro- 
portion as the surface across which they are placed widens ; 
so that the outUoe of the whole appearance is parabolic Va- 



* Snroirriu. Lat. Valan Inter] eel am. Fr, Valvule de HAqueduc it 
WiUE ; La Lime Meilullaire Moyenne du Certelet. 
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rielies, however, not imfrequently occur in the breadth and 
inclination of tlie hands ; and, very often, they are crosseit 
at right angles, by a slight fissure running along the Me- 
dian Line, from top to bottom, and dividing them into two 
halves, right and left. 

On each side of this posterior surface of the Vieutsenian 
Valve, and continuous with it, there is a smooth, white, 
rounded ridge, calliid the Pillar of the Vieussenian Valve*, 
which runs upwards and forwards, forming a gentle curve, 
of which the concavity looks upwards and bnclcwards. It 
arises close to the root of that sloping surface of the Antevior 
J.ohe, already described on each side of the Vermiform 
process ; and is connected al»ve to the Lateral Ridgc of tlw 
laferior Corpus Bigemiaum, and to the outL^ and lower 
border of the Carpus Begmmam itself. A furrow, pretty 
broad below, but narrow above, separates its outer border 
fgom the Feduocle of the CerebtUum. Its length is about 
three fourths c^an invh ; but owing to the conical shape of 
the Vieussenian Valve, it is narrower below tluui above. At 
its broadest part, which is just under th» Inferior Corpus 
Biganinum, it is about half an inch. Immediately under 
the middle of the I^ower Corpus Bigeminurti, and about an 
eighth of an inch from the Vieussenian Valve, the Pathetic 
or Fourth Cranial Nerve is attached to it. 

Not nufrequently two or three bpownish coloured bands, 
precisely siwilaf to those of the Vieussenian Vaive, and partly 
cotttinuous with these, partly with the Middle Lamina of 
the Upper Vemiilbrm Process, are tbuud ci:os.stng it close 
to its root. 

External to. tlie Pillar <^ the Vieussenioai Valve oq each 
Bide, is seen the apper surface of the Peduncle of the Ctre- 
bellum ; but we shall reserve the description of this, until 
ve come to view the other aspects of the Peduncles. 
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The lower surface of ihe Cerebellum presents, in the first 
place, on the Median Line, and on the forepart, an eminence 
denominated the Annular Protuberance*. This eminence 
is t-onvex both from above downwards, and from aide to 
Bide. It is quite symmetrical, and its Median Line corres- 
ponds to the Median Line o( the CtreheUtim. Its upper 
border slopes downwards a little on each side, and its lower 
is nearly horizontal ; but in the middle of each margin 
tliere is a slight notch. The notch of the upper one is con- 
tinuous with the lower surface of the cut-(le-&ac, which termi- 
nates the Triangular Furrow between the Peduncles of the 
Brain Proper ; and that of tlie lower, is continuous with 
the roof of a similar cul-de-sac at the top of the Spinal Cord. 
Between these two notches there run> a groove, similar to 
the impression of a goose-quill, which is denominated the 
Basilar Furrow. 

Along its upper margin, the Annular Protuberance is 
connected with the Peduncles of the Brain Proper; and 
here its transverse diameter measures from an inch to an 
inch and an eighth. By its lower border, it is joined to 
the Spinal Cord ; but its transverse diameter at this part 
is only about three quarters of an inch. It is connect- 
ed laterally to the Peduncles of the Cerebellum ; and as 
there is no distinct natural boundary between it and these 
prolongations, on the anterior part, I shall consider them as 
separated from each other, by an imaginary straight line, 
drawn from the forepart of the attachment of the Trigeminal 
Nerv^, to the forepart of the attachment of the Facial 
Ner\-e of the same side. Along this line, the Protuberance 
measures about three quarters of an inch ; bnt towards its 
middle, close to the Basilar Furrow, its height is fully m 
inch. 
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The whole aurrsL-e of tlic Annular IVotubcrnnce la mark- 
■td by slender furrows, nn>sl of which lie horizontally, 
tlioiigh somctimcB towards the Trigeminal Norve, they are 
a little inclined. They are of various leiif;lliti ; none of 
them extending completely across from one side to the 
•ther. They ore deepest and most numeroutt towards the 
sides of the Protuberance ; but there is warccly the breiwUh 
of a twelfth of an inch, oil any port of its surface, which is 
entirely without them. 

BcHides thcHc furrows, numerous little holes arc seen upon 
it, as if it had been pricked with the point of a pin. Into 
UieHe, Bmatl Bloodvessels enter, trom the Membranes after- 
wards to be described. 

From the lower margin of this surface nl the I'rotubcmucc, 
About a sixth of an inch on each side of the Pa^ilar Furrow, 
tlio AbiliKlorca OaiUirutn Nerves take their origin. Their 
attachment does not exceed the fifteenth part of an intih. 

Immediately under the Annular Protuberance, there is 
S large siiiuouty, of a cimical shape, with the buKe turned 
upwards, which lodges the to|> of the Spinal Curd, and 
which, therefore, may be called the Spinal Fuami ui' the 
Cercbelium. The lower surface of the Annular Proluber- 
»ncc, or that which is mode by cutting away the Spinal 
Cord, overhangs this Fosia. This surtiice is l^'rizotitol, 
and in shape somewhat like two crescenU, joined by their 
convexities towards their anterior horns ; consequently, it 
has a snutll sharp notch in tlie middle before, and a large 
and wide one in the middle behind. The greatent Iransverse 
diameter of this surface, measures about an inch ; and the 
largest tViameter from before backwards, about iive eighths 
of an intth. In the angle between its posterior margin and 
the posterior surface of the Ftuna, there is a slit, alwut a 
sixth of on inch wide in the middle, hut tapering to about 
a twelfth of an inch on each side, which leads into tlie Cvn. 
tral Fissure of the Cerebellum. 

VOL. 1. 1 
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The posterior and lateral surfaces of the Spinal Foua, 
are formed by tiie Sub-peduncular and Spinal Lobules of 
the CerebeUttm ; but we shall defer the description of these, 
until we come to view the parts on each side of the Me^an 
Line. 

I The posterior surface of the Spinal Foua is divided into 
two halves, right and left, by a fissure, which beginning hete, 
extends, on the Median Line, along the whole of the re- 
maining part of llie lower surface of the CerebeUitm, and 
penetrates to the superior surface between the two Posterior 
Lobes behind. This may be called the Median Fossa of 
tlie Cerebfllum. It varies a good deal in its shape and di- 
mensions ; but in general, it is so narrow opposite the Spinal 
Lobules, that the inner surfaces of these Lobules are in 
contact with each other. Above and behind this part, 
however, it is about a quarter of an inch wide, and exposes 
the superior and posterior portions of the Inferior Verniii- 
fonn Process, which runs along the bottom of it. 

Of the Interior Vermifonii Process, it would hardly be 
pos^ble to convey any idea by words. It is a sort of ridge^ 
varying in length from an inch and a quarter to an inch 
and a Iialf, convex from before backwards, and formed of 
Lamina, which lie chiefly at right angles to the Median 
Line. 1S*o fissures much deeper than the rest, divide it 
into three parts, an anterior, middle, and posterior. Thft 
posterior portion, is that, which in the natural situation of 
parts, a]jpears behind the Spinal Lobules. It is the largest 
of the three, and of a pyramidal shape, with the apes look- 
ing liackwards. The middle portion is of an oblong shape, 
and almost entirely concealed by the Spinal Lobules, which 
must be removed to bring it completely into view. The 
fissure which separates it from the posterior part, is in 
general half an inch deep, though the surfaces of the two 
portions are closely in contact. Laterally, it passes gra- 
dually into a. white concave surfece, which rests on the 
upper convex part of the Spinal Lobules. The anterior 



ftOWEH SURFACE OP THB CEIKESELLIJM. 



115 



fortjon, which, for the sake of brevity, we shall call the 
Head* of the Inferior Vermiform Process, and which is 
the smallest of the three, Js square shaped The fissure se- 
parating it from the Middle Part, is about a third of an 
inch deep. Its lower surface, which looks towards thiS 
flsstire, is flat and laminated ; its upper surface, which is 
turned towards the Central Fissure of the Cerebellum, is 
«mooth, white, convex, and undivided. 

Two extremely delicate parts arc connected with It later- 
ally, which may be called tlic Al^ or Wings of the Inferior 
Vermiform Process , Tliesc arc somewhat of a semilunar 
shape, the concave margin being turned forwards and in- 
wards, and the cortvex one in the opposite direction. Their 
breadth, in the middle, is from a quarter to three eighths at 
an inch, and their omcave edge measures alioul three qnaf- 
ters of on inch. They an^ thinnest towards the anterior 
ptRt, and no where thicker than nllt-paper. Their inferior 
surface is wliite, smooth, and concave, and rests on the 
Spinal Lobules ; their superior is smooth, white, and cflnveX, 
and forms the floor of the Central Fissure. The whole 
of their anterior concave margin is free, and of their pos- 
terior convex one, attached. Their inner cornua are coB- 
Titeted to the anterior angles of the Head of the Vermiform' 
Process, and, at this part, are in general split into two lamina 
for the extent of about an eightJi of an inch. Their outer 
extremities are joined to the inner surface of tlio Sub-pc- 
duneular Lobules. 

The parts to be observed on each side of the Median 
Line, on the lower aspect of ^if: Cerebellum, are the follow- 
ing. 



* Syrdhtm. Vb^ d'Agyr iiicMei Ihli nnclttii miilillE pnit under the ni 
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ProccedJDg from before backwards, we observe in the 
first place, a Foasu beginning at the Semilunar Fossa on the 
inside, and eictending downwards and outwards for nearly 
an inch and three fourths, m the form of a curve, with the 
concavity upwards. The sides of this Fossa touch eadi 
other, and are formed above by the extremities of the La- 
mhus of tlic Anterior Lobe, and below by the extremities of 
those belonging to the Sub-peduncular Lobule and inferior 
Liobe. In the middle, it is nearly half an incli deep, but 
shallower at each end. At the bottom of it, appears Uie 
Peduncle of the Cerebtljum: and on that account, I ehall 
distinguish it by the name of the Peduncular Fossa. 

The Peduncle*, is a portion of the Cerebellum which ex- 
tends from the lower and lateral part of the Annular Pro- 
tubcrance, outwards, backwards, and a little downwards. 

Onesurfaceofthis Peduncle, is smooth, white, and slight- 
ly convex, and looks upwards and backwards. Wc already 
hod occasion to take notice of it, when describing the Semi- 
lunar Fossa, lying on the outside of the Pillar of the Vieus- 
senjan Valve. The extremities of the inner Lamitus of the 
Anterior Lobes rest upon it, and conceal it entirely from 
our view in the natural situation of parts. In the direc- 
tion from the Pillar of the Vicusaenian Valve outwards, it 
measures about half an inch, but scarcely more than a quar- 
ter of an inch from before backwards. The upper portion 
of the Trigeminal Nerve is attached to it, at its most ante- 
rior point, just where it is passing into the Annular Pro- 
tuberance. 

Another surface of the Pednnde looks forwards and out 
wards. This is continuous with the lateral surface of the 
Annular Protuberance, and is the surface which presents 
itself at tlie bottom of tlie Peduncular Fossa just described. 



*SvHONVHE. Lai. FedHncului Cerebelli ; Cms CcrebeUi; CruiCerebclU 
Posletius. Fi. Pfulongcmenl Poilerieur oil Cerubolleun de la PtoliibeiHPi-r 
rct6briil. 
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Close to the Protuberance, its height is about five eighths 
of an inch, but in the Fossa, it is scarcely more than an 
dghth. It is convex, smooth, and of a white colour. At 
its uppermost point, and just where it is continued uito tllc 
Protuberance, the lower portion of the Trigeminal Nerve i» 
attached to it The attachment occupies an elliptical apace 
about a fifth of an inch in length, and in general bounded 
both above and below by a slight ridge ; and the upper- 
most half of this ridge always intei-venca between the at- 
tachment of the upper and the lower portion of tlie Nerve. 
The Facial Nerve is attaihed to tlie lowermost point of this 
aurlace, close to its junction with the Protuberance; the 
connection, occupying a circular space scarcely a twelfth of 
an inch in diameter. And an eighth of an inch from this, 
in a direction outwards, backwards, and downwards, is 
Been a space about twice the size of tlie former, which 
nerves for the attachment of the Auditory Nerve. 

Lastly, there is a small surface of the Peduncle whicit 
looks directly downwards. This is bounded, before, by the 
surface just described ; behind, by the Spinal Cord ; on the 
inside, by the Protuberance ; and without, by the Sub-pe- 
duncular Lobule. It is of an oblong shape, measuring 
about a quarter of an inch in length, and a fifth in breatlth. 
Two white ridges are seen on it, running, from the spaces 
described on the former surface as giving attachment to the 
Facial and Auditory Nerves, backwards and inwards. 

Attached to the lower part of the Peduncle, immediately 
to the outside of the connection of the Auditory Nerve, is 
the small eminence which I liave called the Sub-peduncular 
Lobule". This, in general, is about three quarters of ao 
inch in lengtli, and from a quarter to a diird of an inch in 
breadth at its outer end, which is the largest. The upper 
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* ••« M.iii*Mc ft* ddoi' mIn t HldMlli i^iihiiiitH liil;>H<(»H f<)iMili)i|lt fit 



CEKTBAL nsStrSB Of THX CIBBBILLnH. 



119 



I 
I 

I 



Spinal Lobule. It has a uniforni and pretty CDnuderable 
convexity ; and consiata dP Lamitur, of wbicli the ^ntral 
djrecti«n corresponds to a curve, witJi the concavity looking 
forwards and uiwardx. 

The lower surface of the Poiterior I jjIw oftlie CtrAellmu I 
ia slightly convex, and consists of Lamia/t which are con- | 
tjnucd from those on the neighbouring surface of tlie Itv- j 
JcrioT L{Jk-». 

In the Cerebellum, as in the Brain Proper, there is i 
fisBiire, which pcnetratca from the outer stiHare into tbe 
central partt, and which therefipre may be collL-d the Central 
Fissure of the Cerebellum. 

The opening of this Fissure is tlie slit already di-wribod \ 
at the upper and back part of the Spinal Fosm, inunedijiteiy [ 
behind the lower and posterior margin of the Annular Pro j 
tuberance. The Fissure itself is of a conical nhupe, the 
plane of its l>ase being m-srly horizontal, and its apex, whicb | 
is turned upwards and forwards, cominunicaling with the I 
A(]ucduct of SvLviL-s, and consequently with the Centnd | 
Fissure of the Brain Proper. It is symmetrical, and its i 
Median Line corresponds with thai <!f the Cerebtltum. At 
its base, it measures from side to side, about an inch and i 
quxrter, and from before backwards, between half an inch 
and three quarters. At iu apex, it is about an eighth of ai 
inch, in both these directions. 

The floor or lower side of this Fissure, is formed by the J 
upper surface of the Head and J/«of the laferitn- Verml- 1 
form Process, already described. 

The upper and poHleritv side is smoolJi, and of a white 
colour. Towards the lower part, it is concave and closely 
applied to the Door of the Fissure ; but as it ascends, it forms 
a gentle curve, with the convexity looking downwards and 
forwards. In this upper convex portion, we may distinguish 
a middle, and two lateral parts. The middle part is the j 
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(interior surface of the Vieussenian Valve, and is vlut^' 
smooth, and convex. The two lateral parts are the anterior 
surfaces of the Pillars of this Valve, and are inclined a little 
iuuarcis, They have the eame smoothness and colour a» 
the middle part, and are of a triangular figure. 

The anterior aide of the Tissure, is of a browner hue 
than the other two, particularly towards the lower part. 
A narrow groove* about a twelfth of an inch deep, runs 
along its Median Line, beginning within the Aqueduct of 
SYLvits above, and continued below into the Spinal Cord, 
where we have afterwards to take notice of it. On each side 
of this furrow, the surface is slightly rounded and cord-like, 
and is in general a little mare prominent at the lower part 
than above. 

Such are the appearances which present themselves on 
iho various surfaces, external and internal, of the Substance 
of the Brain. We have next to consider the structure and 
composition of this substance. 

It consists almost entirely of a peculiar matter, which we 
shall call Nervous Matter. Of this there are two sorts, one 
usually denominated Medullary, the other Cineritious. It 
is better, however, to distinguish them by the terms White 
and Brown Ni-rvous Matter. We shall consider of each of 
these separately. 

The White Nervous Matter is of different shades, in dif- 
ferent parts of the Brain. In most parts, it resefflbles in 
colour, a mixture of Orange-White and Wine-Yellow+ ; 
and this soit, we shall call, Orange-AVhite. In other parts, 
it approaches more closely to tJie Wine-Vellow ; and this 
apecies may be distinguished by the term Yellowish-White. 



* Sthomtu.' fV. SIIIdu Loiigitudmal etMafcnilu Ventrjcule du Cervelet, 
■f Set Sria't NomtnchluTi qf Colaiir$, 
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It is difficult to convey any accurate idea of the consis- 
tence of the Jrt'hite Nervous Matter. It varies a little in 
different parts, la general it is less elastic than Jelly, but 
somewhat more glutinous or viscid. 

When we make a section of it in any direction, with a 
sharp scalpel, the surface of the section is perfectly smooth, 
and of a uniform colour. There is no appearance of any 
cells, or globules, or fibres whatever. Here and there, only, 
we observe a fewredish points and slrirt, wliich are obviously 
occasioned by the transverse or longitudinal division of small 
Bloodvessels. 

This substance seems to have been subjected to very mi- 
nute microscopical examination by Procuaska*. When he 
took a small portion of it, cither from the Brain Proper or 
CcrebellttM, and spread it out on a very thin plate of glass, 
so that it became pellucid, and then examined it with a 
powerful microscope, he found that it resembled a sort of 
pulp, consisting of innumerable globules, or particles of a 
roundish form. A little water added to this pulp divided 
it into a number ofjioccttli ; but he observed that each Jloc- 
euliis was still composed of a number of globules. He very 
rarely found one globule by itself, or even two, floating in 
the water, apart from the rest. Maceration in water, even 
for three months, was insufficient to separate them from 
each other. He concluded therefore, that they were united 
by means of a very delicate and pellucid Cellular Substance, 
insoluble in water, and formed partly of blood-vessels, and 
partly of prolongations of the Pia Mater. The globules, he 
observed, were not all of the same size ; but varied a little in 
dimension, even in tlie some part of die Brain. In general, 
however, he found them, both in the Brain Proper, and in 
the Certbcllnm, to be more than eigJjt times smaller than a 
globule of the Blood, Respei'ting ihcii' structure, the most 
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powerful tnicroscopcB did not enable him to diacover any 
thing satisfactory. 

These microiwopical oliservatiuns have, within these few 
ycarH, been prosecuted on a much more extensive scale, by 
JoBKPit and CuAALKK Wknxkl*; and thew Anftlomist* 
havf uniformly ruiim), that iho White Nervous Matter 
aeeincd us if entirely compustd ul' extremely ^mall globule^ 
or corpiiECLilcs of a roundish form, putting on the apjH^ar- 
ance uf little cells, Hllvd witli proper Medullary SiibHtance. 
No estimate is given of the dimensions of the globulea ; 
but they arc described as Iwing exceedingly minute, and bm 
being all pretty nearly of the same siae. They seemed to 
adhere closely to euch other, and uo fluid, or connecting 
medium, eould be observed Iwtween them. 'I'hc globular 
app<'arnnce continued distinctly perceptible, in portions of 
the substance, which had been long expuiied tu the action 
of rectifted Spirit of Wine and Muriatic at'id i nor was it 
even di^Htroyed, by steeping the matter iii Alcohol, and 
Uien drying it for several niontha. 

White Nervous Matter possesses considerable vo^cuhi- 
rity. 1'he Arterial branclies, however, whieli supply it* 
are seldom much larger in diameter than a common pin. 
Veins of an eighth of an inch In diameter are found riin- 
iog through it, in some [raits of the Brain ; but in general 
Uicse vessels arc as small on ihc Arteries. 

It is the division oi' small Bloodvessels, cither transversely 
or longitudinally, which producer the 3[)pearance of red 
(wints and red alria; in this Matter, when incUionn arc 
made through it. When {torlions of it, too, arc torn asun- 
der, Dloodvesscls ore drawn out between the separated sur- 
laccB, in the form of red-coloured threads. 



• Di Peuilior. Sltiict. Cerebri, |i. Qi. 
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A fine injection of size and vermilion, hrlngs a gnat 
Uany little Vessels into view, which were before invisible. 

Absorbent Vessels liavc not yet, so fur as I kuow, been 
distinctly traced into tliis Matter. 

When a portion of White Nervous Matter ia plunged 
for a few minutes into boiling oil, or steeped for a few 
days in Alcultol, Diluted Muriatic or Nitric Acids, Mixiurea 
of AIct^ioI and Acids, or a solution of Corrosive Subli- 
mate, its consistence is greatly increased : and if we now 
endeavour to tear its parts asunder, we find that every por- 
tion of it, may, by laceration in one direction or another, 
be made to exhibit a fibrous ajipearance. 

From the fibrous surfaces thus exposed, slender white 
threads may be raised, with the point of a pin, almost as 
line as a hair ; and the whole seems to be formed of such 
delicate fibrils, placed closely togclher, without any con- 
necting medium. Different fasciculi of these fibrils, often 
intersect each other, or arc interwoven ; but all the fibrils 
of afascicttlus are laid parallel or concentric to each other. 

The delicacy of the fibrils, and the closeness with whicli 
they are compacted together, render it impossible to ascer- 
tain tlieir actual length, or even to form a conjecture as to 
tbtf dimensions of the smallest one. 

Whether the White Nervous Matter in all parts of 
the Brain, be capable of exhibiting tliis fibrous appear- 
ance, does not yet seem to nie satisfactorily esiublished ; but 
in all those jwrtions of tlie organ in which it has been ob- 
served, it has been found, tliat each portion has a particu- 
lar arrangement of fibres, which it preserves pretty uni- 
formly in all subjects. 

May we conclude from these observations, that the White 
Nervous Matter in such portions of the Brain, actual- 
ly consists of fibres in the living Body, which arc too 
minute and too soft to maintain their form in sections and 
lacerations of this substance afttr death, unless ihey liav« 
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bcpo Strengthened by such chemical agents as those alr» 
mentioned? It is in favour of this supposition, that many 
of those paitii, whenlomasundcrin a recent state, and with- 
out any chemical preparation, separate much more readily 
in the direction which their fibres exhibit when coagulate^ 
than in any other. 

White Nervous Matter when dried, acquires a yellow- 
ish, homy appearance ; and thin slides of it become 
transparent. It recovers its white colour on being pi 
into water. 

In none of the analyses which have hitherto been 
of the Nervous Matter, does the \Vhite species of it 
pear to have been examined apart from the Brown. The 
chemical facts therefore, which I liave now to state, mu8t 
be regarded as strictly applicable, only to a mixture of the 
two kinds of this substance. 

1. VAPauELiN* found, that Nervous Matter, when dried 
over a water bath, was reduced in weight 80 per cent 

2. FouHCROT-(- ascertained, that when triturated in a mor- 
tar with cold water, it formed a whitish-coIoured homoge- 
neous emulsion, which might be passed through a filler ; 
and that heat, alcohol, or acids added to this emulsion, pro- 
duced coagvla in it, of a substance resembhng Albumen. 
Vapqueli n has since found, that when this emulsion is left 
at rest. Albumen and a peculiar Fatty Matter separate from 
it together ; and that Oamazome and a small portion of Al- 
bumen remain in solution in the water. 

3. VAUQCEtiH ascertained that wlien Nervous Matter is 
repeatedly digested io alcohol, part of it is dissolved, and 
the remaining part assumes the form of greyish-white flockg. 






• Annalei de Chlmle, torn. LXXXI, p. 37. Trnnsl. in TaoMiO 
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in appearance like fresh cheese. This remaining part, forrdt 
about 7 per cent, of the substance employed, and is perfectly 
identical with Albumen, 

The alcohol employetl in the digestion, deposits on cool- 
' ing, a substance, white and solid, but soil and of a pitchy 
consistence ; having a brilliant and sattiny appearance, a 
greasy and glutinous feel, and stmning paper in the same 
manner as oils do. It rei^emblcs tallow or fat more than 
any other matter; but differs from common fat princijially 
in its Botubility in alcohol, its capacity oi' chryHlallizing, itJi 
viscidity, its inftTior fusibility, and the black colour whieh 
it assumes in melting, It forms about 4^^ ptr cent, of the 
Nervous Mutter analysed. 

If the Alcohol after depositing this Fntty Matter be eva- 
porated, it leaves a yellow aqueous liquor, at the bottom of 
which is an oily substance, of a reddish brown colour. 

This oily substaiicc differs from the Fatty Matter depo- 
sited from the Alcohol on cooling, only in having a darker 
colour, less consistence, a greater tendency to cliryslalliitan 
tio», and a slight taste of Iwilcd meat ; differences which 
Vauuitelin thinks are owing to its being mixed with a small 
4]uantity of Osmazomc. The Nervous Matter ^alysed, 
yields about 0.70 per cent, only of Uiis Fatty Matter. 

The Yellow Aqueous liquor, at the bottom of which this 
reddish Fatty Matter is found, has the taste of the juice of 
meat witli a little sweetness; redden.s litmus; and is preci- 
pitated by lime water and infusion of nutgalls. 

The precipitate obtained by adding lime-water to thla 
liquid, is Phosphate of I.ime. 

AIUt this precipitation has been completed, if the rc- 
Bifuning liquor be evaporated to dryness, a matter will be ob- 
tained of a reddish-brown colour, and semi-transparent ; and 
having the taste and smell, and all the chemical characters, 
of the substance called, by Rouellk, the Saponaceous Ex- 
liiict of meat, and, by-TuEXAUU, Obuuizome. About 1.12 
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per cenl. only of tfais substoncf, is obtained, from the Ner* 
vous Matter analyzed. 

■t. According to FocncBOY, when Nervous Matter from 
the Brain, is triturated with diluted sulphuric or nitric acid, 
part is dissolved, and part separated in the form of a coagu- 
lum ; the acid Uquor remaining transparent and colourless. 

5. FouRcitoy observes, that when pure concentrated pot- 
ash is added to Ner>'OUS Matter from the Brain, complete 
.wlution takes place, accompanied with the disengagement 
of a great quantity of ammonia. Bichat*, however, af- 
firms, that 8 considerable proportion of White Nervous 
Mfitter always remains undissolved in the alcAlis. 

Brown Nervous Alatter, like tlie former species, varies a 
little in its hue in different parts of the Brain. Its preva- 
lent colour is Wood-Brown i but, sometimes, it resembles 
a mixture of Wood-Brown and I,ead-grcy. Thia latter^ we 
shall call Greyish-Brown. 

The Brown Nervous Matter b idways soUer than the 
White. 

When divided with a sharp scalpel, the surfaces of the 
section are quite uniform, presenting no appearance either 
of fibres or lamin/c. Little points and streaks of a bright 
red colour, are seen on then), just as in the dissection of a 
portion of White Matter; but these are obviously owing toi 
the division of Bloodvessels. 

By cxinnination with powerful Microscopes, Phoc^Haska 
and the Wekzels have discovered a smilar appearance of 
roundish piulicles or ^obules, in this kind of Nervous Mat- 
ter, as iu the other ; and there is reason to believe from 
their observations, that the globules arc nearly, if not ex- 
actly the same, in the two kinds of Matter, both in point of 
shape and magnitude. 



* Aiiatom. GcBer. I. p. 
t See Sthk's Xomaiclatt 



BBOWH REBVOns (TaTTER. 



«7 



I 



The Brown Nervous Matter in certain parts of rlic 
Drain, is much more vascular tlinn the Wliitc. Such, for 
example, is the coaling of it, which covers tlic outer sur- 
facc of tile Convolutions of the Brain Proper, and of the 
iMmijue of the CereMlum, These parts, it is true, do not 
contain any Bloodvessels, which are absolutely larger than 
eome, that arc to ho found in White Nervous Matter; but 
their capillary branches are, proiionioually, so much wid- 
er and more numerous, tJiat when they are;,filled with a 
fine injection of size and vermilion, they give a bright 
red colour to the whole substance through which ihey are 
disiribiiled. li' a piece of this substance be macerated af- 
ter such an injection, or examined with a powerful micros- 
0()])e, it will ap|K!ttr as if almost entirely composed of Blood- 
vessels. Albinuh*, however, affirms, that even after the 
most minute injection, lie could still (Uscorer something more 
than Bloodvessels in this Matter. 

Whether the Brown Nctvous Matter be more vascular 
than the other species, in all parts of the Brain, does not 
yet seem to have been ascertained. 

Absorbents have not yet been (raced into this kind of 
Nervous Matter, more than into the White species. 

When a jxirlioB »f the BrOwn Nervous Matter which 
forms a covering to the Convolutions of the Brain Proper 
or the Lnmina of the Cfrfbellitm, has liecn exjKised to tl^e 
action of Alcohol, or Acids, or Boiling Oil, an<t is then torn 
csimdcr, it exhibits a fibrous apjiearancc similar to that id- 
ready described in the While Matter. Whether the Brown 
Matter in all parts of the Brain be susceptible uf this sort 
of fibrous laccraliotti I have not yet ascertained, in a man- 
ner aWisfectory to myself. 

When macerated in cold water, the Brown Nervous 
Atatter becomes softe^, swells out a little, and loses a goo^ 
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doal of its brownish tinge. Alcohol, Acids, and SoIutJoiia 
of Corrosive Sublimate, while they increase its consistence, 
also render it whiter. Of these, the Corrosive Subhtnate 
has most influence on its colour. 

Its chemical properties, when unmixed with the White 
species, have not yet been investigated. 

Of these two kinds, then, of Nervous Matter, almost the 
whole Substance of the Brain is composed: They are inter- 
mingled in various ways. In some ports, a covering of tlie 
one surrounds a mass of the otiier, as a capsule encloses a 
nucleus ; in others, they are alternated in banifut or strata ; 
and in others, they traverse each other, in the form of cords 
or fibres, of various sizes. Yet notwithstanding this diver- 
sity in their arrangement in different parts, their dispositioa 
in each particular part, is obsen,'ed to be remarkably uni- 
form. The proportions and arrangement, therefore, of the 
two kinds of Nervous Matter, in the diiferent regions of 
the Brain, form an important part of the AnatoDiy of this 
organ. 

It is not my inlention, however, to enter minutely into 
tliis subject at present. It would be difficult to communi- 
cate an accurate idea of the disposition of these two kinds 
of Matter by words, even if the limits of the different parts 
of the Brain were precisely fixed. But although Anatomists 
describe, on the surface of tliis organ, various eminences, 
such as Peduncles, and Commissures, and Corpora, they 
have traced merely the superficial boundaries of these eleva- 
tions ; leaving their moru internal or central hmits altoge- 
ther undefined. This, it is obvious, must render mere 
verbal description, without the aid of coloured engravings, 
allogetlier inadequate to convey a minute knowledge, of the 
arrangement of the two species of Nervous Matter within. 
On the present occasion, therefore, I shall content myself 
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with a few general obBerrationa merely on this departmcmt 
of the structure of the Brain ; fumJng at nothing more, than 
to afford a little assistance to those, who may be disposed 
to study the subject by dissection for themselves*. 

Ail the convolutions of the Brain Pi-oper, are formed of 
a stratum of Orange-White Matter, covered with a coating, 
from an eighth to a tenth of an inch thick, of Wood-Brown 
Matter. 

The Corpus Callosum consists cliiefiy of Orange-WhitC 
Matter, with a slight intermixture of Greyish-Brown. This 
latter is distributed in exceedingly fine layers, which run 
across the Corpus Callosum, at right angles to the Median 
Line, and are most distinct towards the forepart. 

The Fornix consists entirely of Orange-Wliite Matter. 
Each of its Anterior Pillars is continued into a Cord of 
Orange- White Matter, similar in shape to the Pillar itself, 
which runs in a curved direction downwards and backwards, 
the concavity of the curve looking upwards, and terminates 
in the Mammillary Eminence of the corresponding side. 
Each cord is surrounded by Greyish-Brown Matter, which 
|)enetrating into its substancej divides it at naany parts, into 
fine threads. 



■ Vica d'Azvb has mdeavoured, in the fallo work to vbicb I have already 
aoolten referreJ, to repreient the whole Anatomy of the Brain inaieriesof 
coloured engrBvingn; and this la the only attemptofthe kind, worthy of aotjce, 
which bat hitherto been made. The chief meril, however, of Ihia "orlt, cm- 
BiiC9 in the mioule eiplanations and delaili, which accompaay the engr»vinga. 
The eogratings themBelres, are seldom entitled to the praise of accuracy, 
either in point of form or colouring. 

. A work wa« publiihed a few years ago by Gali, and Srviznliu, eotiiled 
Anatemii tt Phyiiologil du Syiteme Nerveux m General ct da Cerccau en Pat- 
(IfuiiiT, in which Ihey endeavoured, In a Beriea of plain engraving!, to repre- 
icnt the snrbces and initrnal arrangement of the Substance of the Brmln, 
Th^y have omitted, however, sereral important parts altogether) others are 
represented very indistinctly ; imd there is scarcely a plate in Uie seiici, ia 
which there arff not considerable i 
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The surface of the Hippocamptis in each Hemisphere, is 
fbriDcd of a layer of 0^ange-^Vhite Matter about a twen- 
tieth of an inch thick. This layer is continuous on the inside, 
with the Taenia Hippocampi, w)iich is also composed entire- 
ly of OraHo^e- White Matter ; and both are conaect*«i abo\-e, 
witli the Substance of tlie Fornix and Corpus Callosum. 
Under it, is a stratum a little thicker, of Grcyisli-Brawn 
Matter, which beginning at the Indented Dand, extends at 
first outwards, and tlicn turning downwards and inwards, 
is continued into the Brown coating of the innMTnost Con- 
volution of the SCiddle Lobe. In the doubhng of this last 
stratum, again, onoihc r layer of Orange- White Mailer, tiiin- 
ner evi^n than the firxt, is situat^^'d; and this may be traced, 
beyond the Indented Band, over the outer surface of the 
Brown coating of tlie Convolution just mentioned, where it 
gradually becomes thinner and darker in colour, and diaa^ 
pears.' 

The Colliculus, in the Posterior Lateral Part of the Cen- 
tral Fissnre, is composed colirely uf Orange-White Nervous 
Matter. 

The Septum Lucidum, consists of a thin lamina of 
Orange- White Matter, lined on each side, opposite the most 
convex part of tlie Corpora Striata, with a thin stratum of 
Greyish-Brown Matter. The White middle stratum, is in 
general split into two layers towards the upper and fore- 
part, by a cavity or slit, close at all points, about a quarter 
of an incli in length, somewhat of a triangular shape, and 
placed exactly in the Median Plane. This cavity has been 
called, the Sinus of the Septum Lucidum". What width 
it has in the natural state of the Brain, has not been asoer- 
tained ; but in most instances, it is found to contain a small 
quantity of a watery fluid. 

From the lower edge of the Septum Lucidum, a band of 
Orange-White Matter extends downwards, on the inner sur- 

• Sysonvm. iot. Fossa Srlvii. 
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fiice of the Anterior Lobe of onch Hemispherp ; forming a 
part of the perpendicular plane formerly described, as stretch- 
ing downwards from the inferior surface of the Corpus Cal- 
losuin, towards the Commissure of thr Tractus Optici. Hav- 
mg reached the lower margin of the Lon^tudinil Fissure, 
it turns outwards, and acquiring more and more of a Ycllow- 
idi- White colour, extends as far nearly, as the Inner Lobule 
rf the Middle Lobe. 

Between this. band and the cord prolonged from the An- 
terior Pillars of the Fornix into the Mamillary Eminence, 
Aereis a stratum of Greyish-Brown Matter, which is bound- 
ed above, by the Anterior Commissure of the Brain Proper, 
and attached below, to the Commissure of the Traclns Optici. 

The Anterior Commissure of the Brain Proper, b con- 
tinuous on each side with an Orange- Wliite cord, about an 
eighth of an inch in diameter, and an inch in length ; which 
extends through the Corpus Striatum, first outwards and a 
Httle forwards, then downwards and a little outwards and 
backwards, and terminates in the sti-atum of Orange- White 
Matter which supplies the Convolutions of the Middle Lobe, 
dose to the Inner Lobule of that Lobe. 

The Tractus Optici and their Commissure, ai-c formed 
entirely of Orange-White Matter. 

■ The odes of the Infundibulum consist wholly of Greyish- 
Brown Matter; and it is this Matter, which surrounds and 
conceals the prolongation from the Anterior Pillars of the 
Fornix into the Mammillary Eminences. 

The Mammillary Eminences are formed of Greyish-Brown 
Matter, surrounded completely by a layer, about a twen- 
tieth of an inch thick, of Orange-White Matter. It is to 
this White layer, that die prolongations from the Anteriiw 
Pillars of the Fornix already described, are attached. It 
aetid* off also from its upper surface, a cord about a sixth of 
an inch in diameter, which runs upwards and outwards into 
the Thalamus Opticus for the length of half an inch, de- 
scribing first a curve forwards and then backwards, and gar- 
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dually tapering to a point. The outer stratum of the EtsU 
nenccs is continued behind, iulo the White Matter of the 
Peduocles of ihe Brain Proper. 

The composiiiuD of the Pituitary Giand is peculiar, and 
requires to be farther investigated. It is a good deal firmer 
than the other parts of the Brain, and seems to be Intersect- 
ed by a texture different from common Nervous Matter. 
When it is pressed between the finger^ die Nervous Matter 
appears as if it were forced out of a spunge. In general, 
two distinct masses may be perceived in it; one occupying 
the forepart, approaching rather to purple in its colour, and 
another behind, filter in its consistence «nd of a lighter hue. 

The Peduncles of the Brain Proper, are composed of 
Orange-White Matter, with a very slight intermixture of 
Greyiah-Brown. This White Matter seems arrranged into 
very fine lamina and threads, which run upwards and a 
little outwards, gently curved towards the Median Plane. 

The Peduncles are continuous in each Hemisphere, with 
a stratum of Orange-White Matter, from a fourth to a fifth 
of an inch in thickness, which mns upwards and outwards 
external to the Thalamus Opdcus, forming a gentle curve 
towards llie Median Line ; and then expands into an arch 
or vault, which penetrates through tlie middle of the Corpus 
Striatum from one cod of it to the other, and at last joins 
the Central \VhiteMass of the Convolutions, along thewhole 
border of the Corpus Callosum. The concavity of this 
vault looks downwards and outwards, and as it follows the 
inclination of the Coi'pus Striatum, it is also arched from be- 
fore backwards. Its two anterior thirds nearly, are formed in- 
to large cords,bythe interposition of strata of Greyish-Brown 
Matter, and all the cords extend outwards in the general 
direction of the vault. A number of fine threads too, of 
White Matter, may be seen, shooting from a variety of 
points on the superior surface of these cords, into the Grey- 
ish-Brown substance of the Corpus Striatum, and there gra- 
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dualJy disappearing without reaching its surface. The pos- 
terior third of this vault, is composed entirely of White Ner- 
vous Matter ; but from the upper surface of this portion 
of it also, short and slender filaments are found extending, 
into the Brown Matter forming the posterior extremity of 
the Corpus Striatum, 

Immediately within the Peduncles of the Brain Proper, 
there is, on each ^de, a stratum about an eighth of an inch 
thick, of a very singular looking substance. In some spots 
it is almost as dark coloured as soot, in others, of a white 
and dark-hrown hue. Its consistence too I think is firmer 
than the common Nervous Matter. It stretches across, with 
K slight concavity inwards, from the Anterior to the Poste- 
rior margin of each Peduncle ; and corresponds exactly to 
the Peduncles in height*. 

In cqntact with this dark coloured substance on the fore- 
part, and nearer to the Median Line, there is, on each side, 
»an oval nodule of Nervous Matter, in colour somewhat be- 
tween AVood-Brown and Yellowish-White, surrounded by 
' a coating of Orange- White Matter. 

The substance immediately between and below these no- 
dules is chiefly Orange-White Matter; but towards the 
Median Plane, tliere is a slight intermixture of Greyish- 
Brown ; and if the substance be divided symmetrically, by 
on incision parallel to the Median Plane, the White Ner- 
vous Matter will appear on the surface of the section, in the 
form of fine lines running directly backwards. 

The whole of that portion of the Brain Proper, which lies 
immediately behind the parts now described, may be regard- 
ed as belonging to the Corpora Bigemina. Both these pro- 
minences, together with their Lateral Ridges, are formed ex- 
Itemally of a thin layer of YeUowish-Wbtte Matter, wbiob 
* Sykonute. Vica o'Azra describea this tulislitncR under the name a{ 
Tache Noire, or Locus Niger Crurum Cerebri. 
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is cootinued across from the promiQences on one side lo 
those on the other, fbnniiig the Coimecting Plate of those 
Bodies and the Frenulum. But the surface of tliis Plate, 
and of the Corpora, looking towards the Aqueduct of 
Stlvids, is lined with a fine coating of a matter having 
a somewhat redder hue. The reuiaining parts of the Cm:- 
pora Bigemina, appear to be composed of a substance inter- 
mediate in colour between Yellowish- White and Wood- 
Brown, and rather firmer in its consistence than common 
Nervous Matter. I have sometimes eeen, running through 
the middle of this substance in the Upper Corpus Bigemi- 
num, a thin stratum of a paler coloured matter, which seemed 
to be continuous with the Posterior Commissure of the Brain 
Proper before, and formed a slight concavity downwards. 

Two white Laminai were formerly described (p. 97.) as 
connected with the base of the Pineal Gland ; an upper one, 
continued at each extremity into the ridges called the Pe- 
duncles of this Gland, and a lower, usually denominated 
the Posterior Cwnnussure of the Brain Proper. Both of 
these are composed of Orange-White Matter. The latter 
eiEtends outwards into the substance of the Thalamus Opti- 
cus, on each side, for about a twelfth ol' an inch. 

The Pineal Gland itself, is composed of two substances. 
The substance of which there is most, seems to be a spe- 
cies of Brown Ncarvous Matter ; cmly it is tofter in its con- 
sistence than that matter generally is : The other substance 
is in the form of small particles like grains of sand, very 
hard, semitransparent, of a yellowish colour, and varying a 
little hi size, but never larger than the head of a pin. Some- 
times these particles are grouped tr^ther upon the upper 
surfkce of the Gland, close to its base, making a little Acer- 
vQlus, as SoEHMEBBrNO * has called it ; at other times they 
forin a sort of chain or ridge along its margin ; and at other 
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times ag»n, they arc irregularly scattered through its aiili- 
stance. There is the greatest variety in their number. Id 
two or three instances, after the -stricteRt search, I have not 
been able to find more than a single parti<de within Uie 
whole Gland. The Specitic Gravity of this saikly-Iook- 
ing matter seems considerable ; it ^nks to the bottom iu 
water very quickly. Its chemical propertica have not yet 
been satisfactorily ascertained ; but I am inclined to think, 
from the following experiments, that it rcsembies OsaeouE 
Substance very closely. 

1. I placed two particles of it, of the largest size, on a 
red-hot iron plate t and they both became brown immedi- 
diately, and then gradually Uack, emitting the smell of 
burnt horn. When exposed to a stronger heat they burnt, 
and left a pure white biittle residuum. 

2. I placed a Ixrge particle in the middle of a drop of 
pure Muriatic Acid, on a plate of glass. An immediate and 
pretty copious eftervescence took place ; and in the course 
of an hour, the whole particle had become soft, opaque, and 
slightly elastic, at the samo time enlarging a little, and ao- 
quiring a paler hiif;. This soft rusidmim, when placed on 
a red-hot plate of iron, burnt completely away, emitting a 
^mcll of horn ; and whcu a drop of pm'e Ammonia was added ' 
to the drop of Muriatic Acid in which the particle had been 
softened, a thick white cloud was immediately produced, 
exactly similar to that whicli is caused, by the same means, 
in Muriatic Acid in which a piece of Bone has been steeped. 

In these experiments, it is presumed that the soft resi- 
duum waB similar to the Aibummous Part of Bone; that 
the effervescence was caused by Carbonic Acid ; and that 
the white flaky precipitate, conusted of Phosphate of Lime 

I have seen one instance, in which the Pineal Gland oon- 
I tained a sinus, sudi as SoEMMERBiKc'liaa described, open- 
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ing at the base, between the two white Laminse already men- 
tioned ; and in two instances, I have found it quite hoUow, 
and without any external oii^ce. 

In the Tbalami Optici, there is an intemiixture of White 
and Brown Nervous Matter, which it is very difficult to dtv 
scribe. Each Thalamus, however, is surrounded at ail 
points by a coating of Orange- Wiiite Matter. This coating 
is exceedingly thin, on the side which looks towards the 
Vertical Prolongation of the Centrid Fissure ; so thin in- 
deed, that unless the Brain be examined in a very recent 
state, it may escape notice altogether ; yet it seems to me to 
be a good deal tougher than the White Matter in other 
parts of the Brain. On the other surfaces of the Thalamus, 
the coating is considerably thicker, but not uniformly thick 
at all points ; it is deepest where it forms the ridge called 
the Peduncle of the Pineal Gland. Along the whole inner 
margin of the Corpus Striatum, it is connected with the 
stratum of Orange- White Matter already described as con- 
tinuous witli the Peduncles of the Brain Proper; this stra- 
tum forming, in a manner, the boundary between the Tha- 
lamus and the Corpus Striatum. 

On the side of the Thalamus next the Median Plane, the 
thin covering of White Matter just described, is Md over 
a layer about a tweiflh of an inch thick of Greyish>6rown 
Matter. It is this stratum, which, shining through the for- 
mer, gives the whole of this surface its dark colour ; and it 
seems to be a portion of this too, -whicli, continued into the 
corresponding part of the opposite Thalamus, forms what 
has been called the Commissure of the Thalami OpticL 

Under the superficial white covering in each of the Tu- 
bercles of the Thalami, there is a nodule of N«vous Mat- 
ter of a colour between Wood-Brown and Yellowi sh- White, 

The Stratum of Orange-White Matter continued from 
the Peduncles of the Brain Proper, and bounding the Tha- 
lami on the outside, sends off a great number of White Ja- 
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minte and threads into the substance of the Thalamus, 
where they gradually disappear. The inclination of these 
I is chiefly from above downwards and inwards. They are 
all as fine as hairs, and are separated from each other and 
surrounded, by Greyish-Brown Matter. None of them seem 
to reach the opposite side of the Thalamus ; but vanbh be* 
fore they get even to the layer of Brown Matter already 
described on that side. 

In the lowest part of the Thalamus, and about its mid- 
dle, above and to the outside of the nodule described p. 133, 
there is a similar nodule of Brown Matter, only a little 
larger, the white capsule of which below, forms the inferior 
boundary of the Thalamus. 

In addition to all these parts in the Tbalami Optici we 
have to remember that there is the White Cord described 
at p. 131, connected with the Mammillary Eminences. 

The Taenia Semicircularis, consists of a ridge of Orange- 
White Matter, connected with the while covering of the 
Thalamus Opticus, and, by its anterior extremity, with the 
Anterior Pillar of the Fornix. This white ridge, however, 
towards the forepart, is always covered by a layer a twelfth 
or a tenth of an inch thick, of a semitransparent Greyisb- 
Brown Matter, 

The whole superior surface of the Corpora Striata, seems 
to be covered with an extremely thin layer of Yellowish- 

» White Matter, similar to that which lines the Median side 
of the Thalami Optid, and like it, a little tougher than the 
White Nervous Matter in other parts of the Brain. This 
coating is best seen in a section of the Corpus Striatum ; 
for it is so fine, that the Brown Matter underneath obscures 
it very much when viewed from above. 

Both the Corpora Geniculata, are composed of White 
and Brown Matter. Tiie Outer Corpus Genicu latum con- 
tains a nucleus of Wood-Brown Matter, surrounded by a 
I covering about a thirtieth of an inch thick of Orange- White, 
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The Inner one inolosefl a similar nucleus, but it ia consi- 
derably smaller and paler in colour. 

Closely connected with the inferiitr surface of the White 
atmtum, which is prolonged from the Peduncles of the Brain 
Proper on each side (sec p. 132), tiicre is a mass of a sul>- 
stance, apparently composed of plates and fibres of Orange- 
White and Greyish-Brown Nervous Matter, intimately in- 
termixed and closely compacted together. This mass ex- 
teads, from opposite the posterior margin of ihc Peduncles 
behind, to the Anterior Commissure of the Brain before. 
The Trartus Opticus runs along its inferior surface, towards 
the Median Plane, and external to this, it is only sejiarated 
from the Anterior Lateral Part of the Central Fissure, by a 
layer of Orang&- White Matter, about a fortieth part of an 
bich in thickness. The laminiE and filaments of Orange- 
White Matter which are fbund in this masa, have all a di- 
rection upwards and outwards, some on the forepart incUn- 
ing at the same time forwards, and others behind ruiming 
backwards. Neither its anterior nor its posterior extremity, 
however, seems to contain any White Matter, but to con^st 
of Nervous Matter, intermediate In ccJour between Wood- 
Brown and Yellowish- White, Its outer and upper surface 
too, wliich forms an arch convex outwards, is lined with a 
layer about a fortieth of an inch thick, of the same sort of 
Matter i and corresponding in curvature and thickness ex- 
actly with this layer, but situated about a sixth of an inch 
farther inwards, there is another arched stratum of the 
same kind. In a transverse section of tins part of the 
Brain, tlic cut edges of these two layers, have the appear- 
ance of concentric curved lines of a white colour. 

From the outer and upper surface of the mass juat de- 
scribed, innumerable line laminje and fibres of Orange- 
White Matter, diverge into the Greyish-Brown Substance 
«f that part of the Corpus Striatum, which lies under the 
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stratum described at p. I3S, all at the same time inclitiiqg 
upwards and outwards. They vary a good deal in their 
length, fevr or none of theni penetrating entirely across 
the Cgrpus Striatum, but diaappearing gradually in its 
Brown Matter. The mass from which these fibres and 
plates are derived, and the portion of the Corpus Striatum 
into which they slioot, are easily (listing uislied from each 
other in a transverse section of the Hemisphere by their co- 
lour ; the former being considerably paler than the latter. 

The whole remMning parts of the Hemisphere, taity be re- 
garded as Forming acentre or nucleus, from which tlie White 
strata of all the Convolutions project, and which therefore, 
for the sake of brevity, I shall call the Central Mass of the 
Convolutions. This Mass ia connected all round with the 
Corpus Callosum, and with the prolongations from this body 
and from the Fomis, denominated the Hippocampus and the 
Colliculus. The stratum of white matter also, which is pro- 
longed from the Peduncles, and the cord called the Anterioc 
Commissure of the Brain, are continued into it. The por- 
tion of it which supplies the Convolutions of the Posterior 
Part of the Anterior Lobe, sends down a stratum almost 
parallel to the Median Plane, and immediately on the out- 
side of the Corpus Striatum, to join the portion which sup- 
plies the Convolutions of the Middle Lobe. This stratum 
is about a sixth of an inch in thickness above and before, 
but neatly a quarter of an inch below and behind ; and it 
is split throughout into two lamina; by an intervening layei- 
of Greyish-Brown Matter, which is the only portion of this 
kind of Matter which occurs in the whole Central Mass of 
the Convolutions. It is from this stratum, that the small 
Convolutions situated at the bottom of the Fissure of 
Sylvius, are supplied. 

The Laminse of tlie Cerebellum, like the Convolutions of 
the Bvain Proper,Qre all formed efaiayer of Orange-Whtte 
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Matter, covered with a coating of Wood-Brown, from a tenth 
to a twelfth of an inch in thickness. 

It is necessary, before endeavouring to give a general idea 
of the Nervous Matter in the Annular Protuberance, to fix 
the limits of this ProtubetaBce behind, a little more precisely. 
A heart-ehaped surface was formerly described when view- 
ing the Cerebellum from above, formed by the section which 
separates the Cerebellum from the Brain Proper. If a line 
be drawn, on each side, from the point of the receding angle 
which was taken notice of on that surface, backwards and 
ontwards, to the groove which divides the Annular Protu- 
berance fVom the Pillar of the Vieussenian Valve, these two 
lines will mark the boundaries of the Protuberance on this 
surface behind. Again, if from this boundary above, a see* 
tion be supposed to be made, downwards to the infcnor mar- 
gin of the Protuberance, with the same degree of curvature 
nearly as the anterior surface of the Protuberance has, but 
curved In an opposite direction, all the ports cut off by this 
imaginary section l>efore, may be regarded aa belonging to 
the Annular Protuberance. 

Now the Nervous Matter of this Protuberanoe is diiefly 
if not entirely of the White kind ; the quantity of Brown, I 
believe, will be found to be exceedingly small. The White 
Matter in it, however, is of two kinds ; one sort appears 
Orange-White when divided vertically, but Greyish when 
cut in the horizontal direction ; the other is Orange- 
White only in a horizontal section, and Greyish when divid- 
ed vertically. It is this dark colour of certain sections of 
the White Matter, I have no doubt, which has led to the 
idea, that the Protuberance cont^s so large a proportion 
of Brown Matter. 

Of the kind of White Matter which appears brightest in 
horizontal sections, there is, in the first place, a layer, vary- 
ing in thickness frotn a teath to an eighth of an inch, wbi^l) 
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covers the whole anterior surface of the Protuberance. 
Secondly, there is a stratum scarcely more than a fiftieth 
of an inch thick, which extends on the Median Plane from 
before backwards, and also from the top of the Protuber- 
ance to the bottom with a few interruptions, so that it di- 
vides the Protuberance symraetricaliy*. Thirdly, Uiere 
are various lamina; which run across from one side of the 
Protuberance to the other, intersecting the stratum last de- 
cribed, and having a slight convexity forwards. Some of 
these seem to extend from top to bottom of the Protuber- 
ance ; others are narrower and of various breadtlis. They 
vary also in their thickness, some being as fine as a hair, 
others nearly an eighth of an inch thick ; and often the same 
stratum is thicker at one part than at another. There are 
usually from ten to twelve of these, and one of them occu- 
pies exactly the place of the imaginary section, by which the 
Protuberance was bounded behind. Fourthly, various lee- 
ser strata are seen ninniDg obliquely between these lami- 
Dte. 

. The other kind of Matter, tliat which appears of an 
Orange- White colour when divided vertically, is arranged 
in plates or fibres which are much more difhcult to trace 
than those of the former. They all seem to arise, from a 
small mass or nucleus of the same kind of matter, occupy- 
ing the lowest part of the Protuberance on each side of 
the Median Line, ^'rora this they extend upwards and 

I a little outwards; some towards the anterior part bending 
forwards in their course, tike the strata of the former kind 
of matter ; others towards the middle running almost di- 
rectly upwards ; and others ogiun, behind, forming a curve 
convex backwards. They do not remain single throughout, 
however, but often split or subdivide into lesser plates or 
fibres, giving anappeartmceoframification, in vertical slices 
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of the Protuberance. Whether there be any of them that 
do not reach the top of the Protuberance, but only pene- 
trate a certain way into it ; or wliether some do not b^n 
at the top of the Protuberance and stretch only a. certain 
distance downward ; or lastly, whether there may not be 
some which are neither connected with the top nor bottom, 
I have not yet been able to satisfy myself. I have never 
seen any of ihcm situated nearer to the Median Plane than 
a tenth of an inch ; so that tliey are completely divided in- 
to two Eet9, one on the right side and another on the left. 
Laterally, however, they extend as far as the outer boun- 
dary of the Protuberance. Some of lliem, particidarly to- 
wards the lower part, and one close to the boundary of the 
Protuberance behind, seem to stretch from the outside in- 
wards in one continued plane ; others are so narrow and so 
often interrupted, diat they have more the appearance of 
JibrcB than strata. In point of thickness, those towards the 
forepart exceed the layers in the middle and behind ; some 
of the former being a sixth of an inch thick nearly, while 
the middle ones are as thin as h^rs, and those b^ind scarce- 
ly more tluiiia fifteenth or a twelfth of an inch. 

These two kinds of White Matter are closely interwoven 
throughout the whole Protuberance ; and it is only at a very 
few points that there is any appearance of Brown Matter. 
Even in these few points, the quantity of it is so small, that 
it is just perceptible and no more. 

The substance immediately continuous with the Annular 
Protuberance behind, and forming the anterior surface of 
the Central Fissure of the Cerebellum, is composed of mat- 
ter which is rather Reddish- White than Yellowish-White. 
A plate of Yellowish- White matter, however, runs th^oug^^ 
it exactly in the Median Plane, continuous with the layer 
of White Matter, ii^ the game situation, in the Annular Pro- 
tuberance. 
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The PilUre of the Vieuasenian Valve, wliicli are also con- 
tinuous with the Annuiar Protuberance, are ibrmed entire- 
ly of Orange-White Matter, except a thin coating of Red- 
dish-White on the surface next the Central Fissure. 

The upper part of the VieussenJan Valve, consists of a plate 
of Orange-White Matter, lined next the Fissure with a very 
thin covering of Reddish-White. This covering is conti- 
nued down over the inner sur&ce of the lower portion of 
tile Valve, the outer surface of this portion being formed of 
a layer of Greyish- Brown Matter, divided into bands as 
formerly diiscribed. 

In the angle between the anterior and posterior sides of 
the Centra) Fissure of the Ccrebelluin, close to its apex, 
there is a small portion d' the same dark-coloured matter 
apparently, which is found on the inside of the PetJuncles 
of the Brain Proper. It lies parallel to the edge of the Fi*- 
sure, and is usually from an eighth to a quarter of an ilids 
long, and about a twentietli of an inch thick. A very thin 
stratum txily of Reddisb-White Matter separates it from tlie 
Fissure intei-nally, and accordingly it is generally seen shin- 
ing through that stratum. This substance does not seem. 
hitherto to liave been taken notice of. 

The Peduncles of the Cerebellum ccoiaist of Orange^ 
White Matter; and the Ala; of the Inferior Vermiform 
Process are composed entirely of the same substance. 

Tlie whole remaining parts of the Cerebelluca may be 
regarded as forming a Central mass from which all the La- 
miniie derive their White Miitler. When the whole of these 
Laminsare removed, this Central massremiune, somewhat 
of the form of the whole Cerebellum. It is symmetrical, ita 
Median Plane corresponding to that of the Cerebellum, and 
it coD^sts of two Lateral Parts, one <m each side, and a 
Middle Part joining these together. 

Eadi of the Lateral Parts measures from before back- 
wards nearly an inch and a quarter, and is about tlie swne 
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in breadth ; but they are only from half an incb to Uiree 
quarters of an inch thick before, which is their thickest part, 
and taper from this backwards, and on each side. On the 
forepart, they are connected with the Peduncles of the Ce- 
rebellum, and with the Pillars of the Vieussenian Valve ; 
and the Alee of the Inferior Vermiform Process are attached 
to their lower surface. 

The Middle Part is continuous with the inner White stra- 
tum of the Vieussenian Valve. It is about seven eighths of 
an inch in length, and about a quarter of an inch in breadth. 
In thickness it measures about a twelfth of an inch before, 
and tapers to nearly a fiftieth of an inch behind. 

The whole of the Central Mass is composed of Orange- 
While matter, except one portion in each Lateral Part, This 
portion is denominated the Corpus Dentatum*. It consists 
of a nucleus of Orange* White Matter, contained in a capsule 
of Wood-Brown Matter, not more than a fiftieth part of an 
inch in thickness. It varies in its dimensions a little ; but in 
general it measures, from before backwards, from three 
quarters of an inch to an inch; from side to side, about half 
aninchor threequarters; and in heighth or thickness, from 
an eighth to a sixth of an inch in the middle, gradually t&- 
pering towards the edges. Its outline is sometimes qua> 
drangular, sometimes elliptical ; and it sends olf a numlier of 
processes from its surface, so that in whatever direction it 
is divided, the outline of the section appears jagged or ser- 
rated, and hence has arisen the name of Corpus Dentatum. 
It is lodged in the substance of the Lateral Part of the Cen- 
tral Mass ; its margin upon the inside, coming within a sixtli 
of an inch of the inner boundary of this Part. On the fore- 
part, where it rests, as it were, on the roof of the Central 
Fissure of the Cerebellum, the lower part of its capsule seema 

• SVHQKvMn. Lot. Corpns Sfiralum. Pr. Corpi Dentelf ou Bliomboiii*! ; 
.Substance RbombuiJale; Nojftu Centrlt des PeOoiiculei. . 
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wanting altogether; so that at this point, the White Mat* 
ter forming its nucleus, is connected directly, with the White 
Matter belonging to the Pillar of the Vieussenian Valve on 
the same side. I have invariably found the nucleus of this 
body composed of pure Orange-White Matter, not differing 
in colour in the slightest degree from tliat of the Central 
Mass in general. Its Venous Vessels, however, are considera- 
bly larger than they are in tliis matter in otlier parts ; and I 
-have no doubt, that it has been the accidental tinge com- 
municated to it by the division of these Vessels, or by the 
transudation of Blood from them, which has led some Anato- 
mists, to describe the nucleus as being intennixed with Brown 
Matter. The capsule appears to differ, in no respect, from 
the Wood-Brown Matter found in other parts of the Brain, 
except that it is rather firmer in its consistence. 

Strata of Orange-White Matter arise from all parts of 
this Central Mass, except the portion of it which appears 
at the bottom of the Peduncular Fosste, and which has been 
already described as continuous with the Peduncles. Im- 
mediately on leaving the Central Mass, they are lined on 
each surface, with a Coating of Brown Matter. 

They may be divided into three orders, 

Those of the third order, or the Ternary Strata, are the 
aroallest, being no where thicker than a bristle. They a- 
rise, in general, from Primary or Secondary Strata, but 
sometimes directly from the Central Mass. They are dis- 
tinguished from the others, by having their edges, as well as 
their surfaces, covered with Brown Matter, and so form the 
Laminee which are seen on the Cerebellum externally. 

Strata of the second order, or Secondary Strata, are such 
as arise from Primary Strata, and branch off into Ternary 
ones. They vary in their size, but are always at least dou- 
ble the thickness of the Ternary Strata, and seldom, on the 
other hand, exceed the sixteenth part of an inch. 
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Strata of the first order, or Primary Strata, are 8Uch as 
arise directly from tlie Central Mass, and either branch off 
into Ternary Strata alone, or both into Secondary and Ter- 
nary. They occur of all sises, from tlie thickness of the 
nnallest Secondary ones, to nearly a quarter of an inch. 

It would be in vain to attempt describing all these Strata 
individually, and very useless if it could be done. They 
may be in part traced, esternally, by means of the different 
Fissures on the surface of the Cerebellum. The shallow- 
est Fissuresi those which separate tlie Laminee from each 
other, correspond to the Ternary Strata; the next in point 
of depth, to the Secondary ; and the deepest of all, to the 
Primary ones. But this mode of tracing them is tedious 
and difficult, unless combined with sections of the Cerebel- 
lum. Every where, the different sets of Strata may be seen 
uniting with each other. Primary sometimes with Primary, 
at other times with Secondary or Ternary ; Secondary some- 
times with Secondary, at other times with Ternary, and so on. 
Sotpe Strata are con6ned to the superior, some to the iofe* 
nor surface of the Central Mass ; others are placed chief- 
ly on its margin ; and others again run obliquely from one 
surface to the other. All the Strata arising from the Mid- 
dle Part, are more or less intimately connected with those 
derived from the Lateral Parts. 

A very good general idea of the situation, and connexions, 
and number of the Strata, may be obtained by the two fol- 
lowing sections of the Cerebellum. 

In the jf«( place, by a section passing exactiy through 
the Median Plane. The Middle Part of the Central Mass, 
and the Strata arising from it, when thus divided, resem- 
bles very closely the ramifications of a tree, and tlie appear- 
ance is usually denominated tlie Arbor Vita. From the up- 
per surface of the Middle Part in this Section, five or six 
primary Strata are in general seen arising. The most ko,. 
tenor one, which arises close to the anterior margin, is about 



SERTOI^B MATTER OF PAKTICULAB PARTS. H7 

' Julf an inch in height, inclines upwards and forwards, rest- 
j on the Vieusscnian Valve, and divides into Ternary Stra- 
The one behind this, is about the same height, has a 
islight inclination backwards, and divides into Secondary 
and Ternary Strata, some of which extend forwards, others 
backwards, and others directly upwards. Beliind tliis are 
two smaller Strata, the anterior one about a quarter of aa 
inch long, and the posterior alwut a third, both inchuiiig 
backwards, and in general dividing into Ternary, sometimes 
into Secondary Strata. Beliind these, is a Stratum scarcely 
an eighth of an inch in length, which divides into two or 
three Secondary Strata, inchning a little backwards. Some- 
times, instead of this single Primary Stratum dividing into 
Secondary ones, there are two or even three Primary Strata 
dividing into Ternary ones. Besides these Primary Strata, 
there are one or two Ternary, which arise directly from the 
upper surface of the Central Mass towards the middle. 

From the lower surface of tlie Middle Part of the Cen> 
tral Mass in this section, five Primary Strata are also in ge- 
neral seen aiising. The most anterior one is about an eighth 
ofan inch long and very thin; it Inchnes forwards and a little 
downwards, and is continued over tlie upper surface o£ the 
Head of the Inferior Vermiform Process, and of course is I 

connected laterally to the Wings of this Process. It iliua J 

forms the middle part of the floor of the Central Fissure of J 

the Cerebellum, and sends off Secondary and Ternary Strata 
which supply the Head of the Inferior Vermiform Process 
alone. An eighth of an inch behind this, another Stratum 
anses, about a quarter of an inch in Icngtli, which inclines I 

downwards and a little backwards, and dividing into Secoa- I 

dary and Ternary Strata, supplies the middle portion of the ",| 

Inferior Vermiform Process. Immediately behind this, a \ 

Stratum arises, fully three quartci-s of an inch long, which 
inclining downwards and backwards, divides into Secondary i 

K and Ternary Strata, and supplies the posterior portion of j 
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the same Process. Viry often those two last aj 
1 Secondary Strata, arising from a common Primary one 
r scarcely more than a twelfth of an inch long. About half 
ich farther back, is a Stratum about a quarter of an inch 
, in length, wliich divides only into Ternary Strata ; and im- 
nediately behind this, is tlie last Primary Stratum arising 
from this surface, about half an inch in length, inclining 
J downwards and backwards, and dividing into Secondary 
[ and Ternary Strata. 

. From this surface, also, two or three Ternary Strata are 

xn arising, generally about its middle. 

From the posterior margin of the Middle Part of the Cen- 

tlntl Mass, only one Stratum arises, and in this sef;tion it is 

[divided exactly in the middle. It is sometimes a Primary 

Stratum, about a third of an inch long, projecting directly 

backwards in the same plane with the Middle Part itself, and 

sending off two or three very small Ternary Strata ; at other 

times it is merely a Ternary Stratum about a sixth of an 

inch in length. 

Secondli/, by a section begun on the superior surface of 
each Hemisphere, along a line running from the middle of 
its anterior to the middle of its posterior margin, and con- 
tinued perpendicularly downwards through the Hemisphere, 
so as to divide it into two parts nearly equal. 

From the superior surface of the Lateral Part of the Cen- 
tral Mass in this section, eight or nine Primary Strata are 
usiiiilly seen arising. Four, sometimes five, are in general 
found succeeding each other from before backwards, vary- 
ing in height from an eighth to a third of an inch, the first 
inclining forwards a little, the third and fourth a httle back- 
wards, and the second stretching directly upwards ; and di- 
viding, some into Ternary Strata alone, others both into Se- 
condary and Ternary. To these succeeds, immediately, a 
Stratum aI>out an eighth of an inch in length and thickness, 
^hich divides into two Secondary Strata, each more than ik 
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quarter of an inch in length, and having a gentle inclination 
backwards. Immediately behinil this, are seen two tliin 
Strata about a third of an inch in length each, which divide 
only into Ternary Strata; and to these succeeds the last 
Primary Stratum on this surface, which is more than an 
dghtb of an inch thick, is inclned backwards and a little 
upwards, and divides immediately after its origin into Ter- 
nary and Secondary Strata. 

Besides these, there are alsoone or Two Ternary Strata 
Been arising from this surface. 

The Primary Strata whicli jre seen arising from the in- 
ferior surface of the Central IVass, in this section, are in ge- 
neral five in number. The mo* anterior one is very slender, 
about a sixth of an inch in leigth, and inclined downwards 
and a httle forwards in a curv^ direction, with tlie concavity 
backwards, and giving off onl/ two or three Ternary Strata 
from its posterior surface. R is this Stratum whicli forms 
the anterior and superior sur^e of the Sub-peduncular Lo- 
bules, supplies the Laminc of these Lobules, and is con- 
nected to the Wings of the Inferior Vermiform Process in- 
ternally. The Stratum inmediately behind this, is a little 
thicker, about a quarter of an inch in length, inclined down- 
wards and a little forward^ and divides into Ternary Strata, 
To this succeeds a Stratun about a tenth of an inch thick, 
which after projecting diwnwai'ds directly, for about an 
eighth of an inch, and gi'Jng off one or tsvo Ternary Strata 
OB each side, divides into two Secondary Strata, one of 
which inclines forwards i good deal, and the other a very 
little backwards. Behind this, a Stratum always thinner, 
sometimes longer, sometimes shorter arises, which inclines 
downwards and backwards, and divides into two Secondary 
Strata, both of which have an inclination backwaixls, but 
the anterior one less than the posterior. Lastly, to this 
succeeds a. Stratum about an eiglith of an inch thick, which 
projects backwards and a very little downwards for about a 
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fifth of an inch, sending offone or two Ternary Strata, from 
each surface, and then diviJing into three Secondary Strata, 
the upper of which, stretches upwards a little, the lower a 
little downwards, and the mddle almost horizontally back- 
wards. 

From tlie posterior mar^n of tlic Lateral Pari of the 
Central Mass in this section, a single Ternary Stratum is in 
general seen arising. Sometimes, however, it Is a small 
Primary one dividing into lernary Strata. 

I couLO -wish to have beei able to have stated here, the 
resuhs of some experiments, made with a view to sscertiua 
what parts of the Brain are reidered fibrous by coagulation ; 
and, if possible, to discover whether there be any uniiorm 
connection between the fibro of different parts, when the 
whole organ is coagulated. 3ut I have still a good many 
trials to make, before I can ht satbfied as to cither of these 
points. 

It has been afiirmed of late years, by some Contbental 
Anatomists, thai a regular sysftoi of fibres may be shewn, 
even in an uncoagulated Brain, merely by laceration with 
the handle of a scalpel. This, hcwever, I have always found 
to be impracticable*. I cannot lelp suspecting, therefore* 
that these authors have been decdred, as to this point. 

Having thus described the Sulstance of the Brain, I pro- 
ceed to its Membranes. 

These I consider as two in numberf, the Pia Maier\, and 
tlie Aracknoid Membrane.^ 
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The Pia Mater is the more internal of the two. It em- 
braces immediately the whole external surface of the Sub- 
stance of the Brain, and extends into certain parts of its 
Central Fissures. 

It varies very much in thickness, and strength, and ge- 
neral appearance, in diffi.Tent parts. In some parts, it is 
more than an eiglith of an inch in thickness, in others, thin- 
ner than the finest hair. In certain situations, it is as delicate 
almost as cob-web ; in others, loose and spongy ; and in 
others again, exceedingly dense and firm, although thin. In 
some parts, it looks like a very fine net-work ; in others, it 
has all the appearanceof a Membrane of very close texture. 

At most parts, its outer surface is so intimately united with 
the Arachnoid Membrane, that it is impossible to separate the 
one from the other without destroying both ; but where this 
connexion is less intimate, the outer surface is in general 
pretty smooth. The internal surface, when the Membrane 
has been carefully peeled off from the Substance of the firun» 
and then floated in water, is always hairy or villous. 

After a minute injection, it is difficult to perceive any 
thing in it but Bloodvessels, which are interwoven vrith 
each other in every direction ; and according to their num- 
ber, and the closeness with which they are compacted to- 
gether, seem to produce all the varieties in the thickness and 
density of the Membrane. I never could discover any ap- 
pearance of Absorbents or Nerves in it ; nor so far as I know, 
have these been seen by others. At certain parts, there is occa- 
sionally an appearance of very fine, dense, white threads in it, 
particularly where it is least connected wiih the Arachnoid' 
Membrane ; but I am still ungertain, whether a very minute 
injection might not show these apparent fibres to be in re- 
ality Bloodvessels. Bichat* says expressly, that it eon- 
Tains a very delicate, loose, transparent, Cellvlar Tissue, by 
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wliicli the Bloodvessels are bound together and interlaced; 
but I have looked for this Titaue in vain. 

All the Arterial Vessels which enter into the compoMtJMi 
of this Membrane, seem destined ultimately to supply the 
Substance of the Brain, and this Substance appears to de- 
rive Arterial Vessels from no other source. All the Veins 
too of the Pia Maler, are derived from the Substance of the 
Brain, and it seems to send all its Venous Vessels to this 
Membrane ; so that we may regard the I'la Mater as a vas- 
cular covering, formed of Bloodvessels which are just about 
to penetrate the Nervous Matter of the Brain, and of Blood- 
vessels which have just emerged from it; of Arteries, which 
by repeated ramifications, are preparing themselves to enter 
the Substance of this organ, (for wc have already seen that 
this Substance contains only Vessels of e>mall size,) and of 
Veins which aj^r having come out of it, are uniting into 
larger trunks. 

In consequence of this, it will be found, that all the 
smaller, or Capillary, Arteries and Veins of tlie Pia Mater, 
are situated towards that surface of the Membrane, which 
is nearest to the Substance of the Brain, and all the larger 
branches, in tlie parts placed at a greater distance from it, 
or more extern;iily. It is chiefly iJie close intertexture of 
the former, whith gives to the Pia Mater its Membran- 
ous form; the larger Vessels are not so closely interwoven, 
nor so firmly attached to each other. In by lar tiie great- 
er number of parts, the delicate Arteries which penetrate 
the Substance of the Brain, and the Veins which come 
out, will be found entering and emerging at right angles 
to the surface of the part. This is easily seen in peeling 
off the Membranes from a recent Brain. In the angle be- 
tween the Pia Mater and the part of the Substance of the 
Brain which it covers, an immense nimiber of very delicate, 
semitransparent, threads, will be observed, stretching from 
the one to the other ; and these are the fine Bloodvessels 
drawn out of the soft Nervous Matter, The separation of 
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the Membrane from tlie Stibstancc underneath, so as to shew 
this appearance, is facilitated, by previously plunging tlie 
Brain into any of ihese substoncea, wliich have the property 
of coagulating the Nervous Matter. The increased conaiB- 
tence which the Matter tlius acquires, renders it less apt 
to be lacerated, and the httle Vessels themselves are, at 
same time, made a little stronger. There seems to be no 
other connexion, between the Substance of tlie Brain and 
tlie Pia Mater, than by these Vessels ; and it is they which 
give to this Membrane its hairy or villous appearance, when 
floated in water after its separation. 

The portion of the Pia Mater which covers the Convolu- 
tions of the Brain Proper, presents tlie same general appear- 
ance over the whole of the Hemispheres. On the top or 
most external part of each Convolution, it is very thin, and 
inseparably connected with the Arachnoid Membrane. In 
the FosSiE between the Convolutions, on the other hand, it 
is thick and loose in its texture. The prolongations which 
dip down between tlie Convolutions, are thickest towards the 
surface, anti taper us they proceed towards the bottom of 
the FosBfE, In most parts, the very opening of the Fossae, 
between the top of the Convolutions, is occupied by a large 
Vein ; and immediately over this, and closely connected to 
it, is the Arachnoid Membrane. 

Along die whole of that part of the Longitudinal Fissure, 
which is placed immediately below the anterior portion of 
the Corpus Callosum, tJic Convolutions of the opposite 
Hemi^heres are joined together by Pia Mater, just as in- 
timatidy as two contiguous Convolutions are, in either He- 
misphere. There is a similar union also of the Convolutions 
in the same Fissure, imtnediately before the anterior extre. 
raity of the Corpus Callosum, and above its two anterior 
thirds ; but even in front, where the union is most extensive, 
it docs not reach farther from the bottom of the Fissure than 
half on inch at the utmost, and from this gradually taprft 
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13 it proceeds backwards, imtil it ceases altogether, and the 
Bides of the Fissure are entirely separated from each other, 
by a process of the Dura Mater afterwards to be described. 
The Anterior and Middle Lobes of each Hemisphere, are 
joined together by Pia Mater, along the whole extent of the 
Fissure of Sylvius. 

The Pia Materwhieti covers theCorpusCallosum on al! its 
aspects, is the same with that which joins tlie opposite Hemi- 
spheres together along the Longitudinal Fissure, and whidi 
lines llie Convolution resting on the lateral parts of this body. 
The parts situated between the Lobes of the two He- 
mispheres, in tlie basis of the Brain behind, are covered 
with Pia Mater which is continued from these Lobes. Here 
the Membrane is particularly dense and strong, having its 
outer layer composed of pretty large Arterial branchei ; 
and along the whole of that hollow which is formed by the 
Peduncles of the Brain Proper, the Tractus Optici, and the 
Inner Lobules of the Middle Lobes, tt is connected very 
loosely to the Arachnoid Membrane. 

A portion of the Pia Mater is prolonged into the Central 
Fissure of the Brain Proper, and is so attached to different 
parts of its surfece, as to divide the cavity into different com- 
partments, which have been called Ventricles. It consists of 
two parts, the Choroid Membrane* and the Choroid Plexus. 
The former is the portion of it which is immediately con- 
tinuous with the external Pia Mater, and adheres closely 
to the sides of the Central Fissure ; the latter is its firee 
border which, like a vascular fringe, projects into the cavi- 
ty of the Fissure. 

The Chormd Membrane may be traced entering the 
Fissure along the whole of its opening described at p. 95. 
One portion of it extends into theMiddlePart of the Fissure, 
and another into the Anterior Lateral Part. The portion 
which is prolonged into the Middle Fart, corresponds es- 

■ SyHDMvm. ZaI.VelonistvePleiiuChDniideiBlniGrpasltuvi ReleCbaro'i- 
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actly in shape and dtmetisions to the Fornix. Behind, it \n 
continuous with the Pia Mater covering the posterior ex- 
tremity of the Corpus CaUosum, the Posterior Lobes of tlie 
Brain Proper, the Corpora Bigentma, ami tlie Mens Cere- 
belli. By its superior surface, it is connected intimately, 
through the medium of very delicate Arteries and Veins, to 
the whole inferior surface of the I-'orniK. By its lower sur- 
face, it is attached in the same manoer to the inner half oi 
the upper surface of the Thalami 0]rtici, being continued di- 
i-cctly from one Tlialamua to tlie other, over the ojwning of 
the Vertical Prolongation ofthispart of the Central Fissure, 
and over the Pineal Gland. The Pineal Gland, however, 
is further embraced by a doubling of this Membrane proper 
to itself. Thes'tachmentof the Membrane to the Thalami, 
is more intimate along its lateral mai^lns than elsewhere; and 
it is this which gives rise to that appearance of a rough dia- 
gonal line taken notice of at p. 101, on the surface of the Tha- 
lami, when the Membrane Js removed. The portion of the 
Choroid Membrane which extends into the Anterior Lateral 
Part of the Central Fissure, is continuous, behind and above, 
with the portion just described; and below, with the Pia 
Mater covering the posterior and inferior surface of the Tha- 
lami, the Corpora Geniculata, the posterior part of the Pe^ 
dunctcs of the Brain Proper, and the Inner Convolution of 
the Middle Lobe. It is but a narrow strip, corresponding 
in length and breadth precisely to the Ttenia Hippocampi, 
between which and the Thalamus Opticus it is situated, and 
to each of which it is intimately attached by means of fine 
Bloodvessels. Both portions of the Choroid Membrane 
resemble the external Pia Mater in structure; being com- 
posed chiefly if not entirely of Bloodvessels. They form a 
web of which the texture is very close. Some of the Veins 
belonging to the middle portion of it, are of considerable 
size, and will afterwards be taken notice of. In general too, 
there seems to be attached to the inferior surface of this por* 
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tion, immediately above the angular recesa fonned on each 
side by the Posterior Tubercle of the Thalamus and the 
Pineal Gland, a smslj fringe of the same kind of texture as 
the Choroid Plexua. Vicft d'Azyr first observed this sub- 
stance, and he has called it the I'lexus of the Pineal Gland*. 

The Choroid Plexm differs very much in appearance and 
structure from the Choroid Membrane. AVlicn the Cen- 
tral Fissure is laid open in a recent Brain, it is usually dis- 
tinguished by its jrink or bright red colour. When floated 
in water, it has a flucculent or downy appearance ; and some- 
times little cysts or vesicles are seen in it ; though these are 
rather to be regarded as morbid appearances. Injections 
seem to show that it is chietly composed of minute Arteries 
much convoluted ; but Venous branches are very apparent 
in it also. It has no attachments but to the margin of 
the Choroid Membrane, to which it is joined merely by fine 
Bloodvessels, Beginning at the very apex of tliis Mem- 
brane, immediately under the Anterior Tubercles of the 
Thalami Optici, it runs backwards on each side external to 
the margin of the Fornix, and then forwards along the 
outer border of the Trenia Hippocampi, to the extremity of 
the Anterior Lateral Part of the Central Fissure. At ita 
commencement above and befoi-e, it is seldom much brood- 
er than an eighth of an inch, but it enlarges as it proceeds 
backwards, so as to fill the whole of the hollow between the 
edge of the Fornix and the Corpus Striatum ; and when it 
descends into the Anterior Lateral Part, it is of sufficient 
size to cover the whole upper surface of the Hippocampus. 

The attachments of the Choroid Membrane to the Sub- 
stance of the Brain Proper, are so close, that the Central 
Fissure, before the l-cmoval of this Membrane, is a shut ca- 
vity, from which a fluid as thin even as water cannot es- 
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same Membrane that this Fit^sure is divided into die com- 
partments called VsTilricles. For as the portion of it which 
extends into the Middle Part of the Fissure, is attached in 
the closest manner to the Fornix above, and to the Tliala- 
mi below, all communication between the two halves of this 
Part, or between its Vertical Prolongation and either half, 
under tlie Fornix, is completely cut oft*. It will be recol- 
lected too, that the two Anterior Prolongations of the Mid- 
dle Part of the Fissure, are separated from each other by the 
Septum Lucidum, which is impervious. So that the only com- 
munication subsisting in the recent Brain, between the oppo- 
site halves of the Fiiisure, or between these and the Vertical 
Prolongation, is by means of a small passage, which is left 
between the apex of the Choroid Membrane and the Ante- 
rior Pillars of the Fornix, and whicli leads also, to the ante- 
rior triangular opening of the Vertical Prolongation of the 
Fissure described at p. 98. This passage is never wanting j 
it was known to many Anatomists prior to the time even of 
Halleb, and has been described by Winslow*, under the 
name of the AnUrior Common Hole. In a lateral view, it ge- 
nerally apjwars about an eighth of an inch wide, and a sixth 
of an inch high. It is bounded above by the Apex of the 
Fornix, before by its Anterior Pillars, and behind by the 
anterior extremities of the Thalami Optici. 

In this manner the Central Fissure of the Brain Proper, 
is divided into three parts. The Vertical Prolongation 
forms what has been denominated the Middle VenlrkUfi 
and the remaining portion of the Middle Part, together with 
the two Lateral Parts on each side, form the two Lateral 
VenirkUs, \ Right and Left. Each Lateral Ventricle is de- 

• Anat. Rypoi. II. p. 335. 

t Stnonvms. TbeTliinlVeolricle; Iho Anterior Ventricle. Fr. Venlricule 
dn Couches 0|itiqnes. 
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scribed as having tfiree Uoms ; the Anterior Prolongation 
of the Middle Part of the Fissure forms tha Anterior Horn; 
tiie Posterior Lateral Part of the Fissure, the Pbsteriar 
Horn*; and the Anterior Lateral Part of the Fissure, the 
I^triar Horn. 

The Pia Mater embraces the Laminie of the Cerebellum, 
exactly in the same manner, as it does the Convolutions of 
the Brain Proper. It binds together the sides of the Semi- 
lunar Fossa, on the upper surface of the Cerebellum, and 
of the Peduncular Fosseb on the lower surface ; and it unites 
the Inferior Vermiform Process to the Spinal Lobule and 
the Inferior Lobes, on each side. There is a small mass of 
a substance like the Choroid Plexus of the Bnun Proper, 
only B httlc tenderer, which rests on the lower and anterttx' 
surface of the Sub-peduncular Lobules, without being at- 
taclied to them, being connected with tlie parts more interi- 
orly utuated; and there is a narrow fringe of the same 
kind of substance, affixed to the Head of the Inferior Ver- 
miform Process, and to tlie anterior margins of the Wings 
of this Process. The Pia Mater embracing the Annular 
Protuberance is denser and stronger than in any other part 
of the Drain ; and here, as well as over the lateral and infe- 
rior surface of the Spinal Lobules, it is but very loosely con- 
nected to the Arachnoid Membrane. There is no prolon- 
gation of tlie Pia Mater into the Central Fissure of the Ce- 
rebellum. 

All the Arteries which are ramified throughout the Pia 
Mater, and consequently all the Arterial Vessels which are 
distributed throughout the substajice of the Brain, are de- 
rived from the JMemal Carotid, the Basilar, and the Ferv 
Itbral Arteries. 

The Internal Carotid Arteryy m each Hemisphere of the 
Brmn, sends off the following branches. 1. The Commu. 
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iaeatittg Brauck, wbicli arises from the Vessel imioedUUely 
on theouuide of the CommiseureoftlieTractusOptid, and 
ruilDing directly backwards, terminates in the Posterior Ar- 
tery of the Brain Proper. It sends off only very minute 
branches during its progress, and seldom exceeds a twelfth 
of an inch in diameter. 2. Two or three CapiUary Brancket 
to the Tractus Opticus andtJie lower extremity of the Cho- 
loid Plexus. 3. The dnterwr Jrlen/ of the Brain Proper *, 
vhich is one of the Vessels into which the lateroal Carotid 
divides »'hen it terminates. It is about a tenth of an incb 
in diameter generally, and immediately after its origin in- 
clines upwards and inwards in the form of a curve, anterior 
to the Commissure of the Tractus Opticus, and above the 
commencement of the Optic Nerve. It then penetrates into 
the Longitudinal Fissure between the Anterior Lobes, and 
ascending gradually, reaches the anterior Extremity of the 
Corpus Callosum, round which it turns, and then runs along, 
immediately above the superior surface of this body, until it 
terminates towards its posterior extremity. In its progress 
it gives offbranches to the Commissure of the Tractus Opti> 
¥1, to the Origin of the Optic Nerve, to the root of the Ol- 
factory Nerve, and the oblong surface described p 87. imaia- 
diately behind tliis ; it then sends off a branch called Cammu- 
nicaliug, about a sixth of an inch in length and a twelfth in 
diameter, which crosses the Longitudinal Fissure at right 
angles, and runs into the corresponding Artery of the oppo> 
site Hemisphere; and throughout the rest of its course, 
it sends ramilications of various sizes, in every direction, 
to the internal and inferior surfaces of the Anterior Lobe, 
to the two anterior thirds of the sides of tJie Longitudinal 
Fissure above the Corpus Callosum, and some twigs eveii 
' emerge from tins Fissure above, and anastomose with 
branches of the Sylvian Artery on the upper surface of the 

* SrsioiTYM. Ziif. Arleria Calloata 
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IlGmisphere. 4, The Sylvian Artery *, vbich is the other 
Vessel into which the IntenisI Carotid divides at its termi-. 
nation, and is a little larger than die former. loimediately 
after ita ori^n, it inclines directly outwards, and entering the 
inner and anterior extremity of the Fissure of Syiviits, it 
runs along the whole of this Fissure, and terminates on the 
outer surface of the Tosterior Lobe. During this course, it 
sends off branches, to the Pia Maler covering the oblong sui^ 
fac« behind the origin of the Olfactory Nerve just alluded 
to; to the surface beliind, of the Anterior Lol)e; to the 
surfaces chiefly before, of the Middle Lobe ; and some of 
its superior ramifications anastomose with branches of the 
Anterior Artery towards the Longitudinal Fissure. 

The Basilar Aritry is formed by the union of two other Ar- 
teries called Vertebral, a species of anastomosis which is very 
rare in the Arterial System. The Artery begins generally 
about the lower margin of the Annular Protuberance, and 
running along the middle of the anteriorsurface of this pro- 
minence, in tlie depression described p. 1 12. under the name 
of the Basilar Furrow, terminates about its upper border. It 
is about an eighth of an inch in diameter generally ; and, 
besides innumerable capillary branches to the Fia Mater 
covering the anterior surface of the Protuberance, it sends 
off during its progress the following Vessels of greater size. 
1. The two Sviall Inferior Cerebellar Arteriesf, one to each 
side. These seldom arise exactly opjiosite to each other, 
but one generally comes oil^!, close to the origin of the trunk, 
aod the other about a quarter of an inch higher up. They 
rarely exceed the thirtieth or twenty-iiftli part of an inch 
in diameter. Each of them extends at first directly out- 
wards, and then inclining a little downwards, reaches the low- 
er border of the Peduncular Fossa, and runs along this, tt>- 

■ Symoktmb. The Middle Cerebral Arttry ; The External Braoch of the 
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s the outer mBrgin of the Cerebellum. In their course, 
tjhey send many very minute Vessels, to the Pia Mater co- 
.;fering the parts over which they pass, and one pretty large 
•'jwe dips down into the Peduncular Fossa. 2. The two 
pSuperior Cerebellar Arteries, one on each side. These usu- 
UlUy come off from the trunk, opposite to each other, about 

L tenth of an inch from its upper extremity ; and are a 
AUle larger than the two last Vessels described. Each of 
^kera runs directly outwards, turns round the lateral bor- 
■^er of the Annular Protuberance, over the anterior extre- 
mity of the Peduncle of the Cerebellum, into the Senulu- 
ftax Fossa, and then ascending, gets to the upper surface of 
^e Cerebellum, and extends on this surface to the posterior 
i;niargin, or even over it, so as to anastomose with branches 

f the Large Inferior Cerebellar Artery. In this course, it 
^ves off numerous small twigs to the Pia Mater of the Pi'o- 

iberance and Cerebellar Peduncules; a branch of consider- 

ible size", which runs along the whole of the upper margin 

f the Peduncular Fossa, and at last terminates on the outer 
^^artof the Inferior Lobes; small twigs to the Choroid Mem- 
i^mine and to the Pia Mater of the Corpora Bigemina, and 

f tlie Vieussenian Valve and its Pillars ; and numerous ra- 
joifications in every direction over the Lamina of the upper 
-gurface of the Cerebellum. 3. The two Posterior Arteries 
lOf the Brain Proper, one on each side. It is into these that 
Basilar Artery divides when it terminates above. Each of 
a is about half the diameter of the Basilar Artery. They 
ascend at hrst in a curved direction upwards and outwards, 

a the Protuberance ; then leaving this prominence, they 
dDcline backwards upon the inferior surface of the Inferior 
I^bes of the Brain Proper, and terminate towards the pos- 
4titrior extremities of these Lobes, In theii course they give 
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■cff innumerable small twigs, to the Pia Mater liniiig the 

r 'Triangular Furrow between the Pedunculea of the Brain 

I 'Proper ; similar small branches to the Choroid Plexus in 

e Inferior Horns of the Lateral Ventricles; a branch of 

f-considerable size, which turning backwards and upwards 

round the Peduncles of the Brain Proper, is ramified cliief- 

f Ml (he Choroid Membrane and Plexus, and the Pia Mit- 

I ^r covering the Corpora Bigemtna ; and numerous branches 

r *6f various siiies, to the inferior surfaces of the Middle Lobes, 

'} the inferior, inner, and outer surfaces of the Posterior 

ibes. At about half an inch from their ori^n, they re- 

seive the Cfflnmunicating Branch of the Internal Carotid ; 

md thus by means of these Vess^s, and of the Anterior Ar. 

^s of ihe Brain Proper with their Communicating Biandi, 

n Arterial Circle is formed, whicli has been denominated 

file Circle of Willis. 

' The Arteries of the l^a Mater derived from the Verte- 
rals, are the two Large Inferior Cerebellar Arteries, one cm 
ich side. We shall have occasion to describe the origin of 
", and theit course with respect to the top -of the Spinal 
I, afterwards. It is sufficient to observe hePc, that diey 
1 the Cerebellum generally towards the upper and outer 
Ul of the Spinal Lobules, and ihence wind along the Ib- 
rior Lobes, and the inferior surface of the Post«rior 
Besides the branches which they send outwards 
1 backwards in this course, they sapply all the' parts in 
e Spinal Fossa, and in t^ Median Fosea which is ocmti- 
Hious with it. 
The capillary Veins of the Bfain, unite, in the Pia Ma- 
■, into a series of Venous Truilka, all of which terminate 
a the Sinuses of the Dura Mater. 

The small Veins from the upper, convex, surface, and tbe 
inner, flat, or median, surface, of each Hemisphere of the 
Br^n Proper, and from the lower surface of each Anterior 
Lobe, usually unite into ten or twelve Venous Trunks, whidi 
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open into the Upper Median, or Longitudinal Sinus, of the 
Dura Mater. The course of these Veins is over the con- 
vex surface of the Hemispheres, towards their upper and 
inner margins, along which, they penetrate the Sinus. Tliey 
occupy chiefly the tops of the rossns between the ConTOlu- 
tiona, and at their entrance into the Sinus, have, most of 
them, a slight inclination forwards. Those in the middle 
incline most. Tliey seldom or never correspond exactly, 
dther in their course or their dimensions, in the opposite 
Hemispheres. They are small towards the Anterior Lobe, 
and largest about the middle of each Hemisphere. The 
largest is about a sixA of an inch in diameter, the smallest 
about a tenth. 

The capillary V«ns from the lower, anterior, and inner 
tarfaces, of each of the Middle Lobes of the Bram Proper, 
tlsually unite into three or four small Trunks, which open, 
■ tone of them sometimes into the antenor part of the Lateral 
Sinus of the Dura Mater on the corresponding side, the other 
two or three, always into the anterior part of the Cavernous 
Sbus. 

The capillary Veins from the lower surtace of each Pos- 
terior Lobe of the Brain Proper, uniting with a few from 
fte outer, convex, surface, of the same, form, in general, fotif 
ionall Trunks, which penetrate the upper side of the Latei- 
iral Sinus of the Dura Mater, at equal distances from each 
other. 

The delicate Venous Vessels of the Choroid Membrane 
and Plexus, unite successively with each other, to form two 
Trunks, denominated the Galenian Veins. The general dj- 
*ection of these, is from the apex of the Choroid Membrane 
to its posterior margin, close to the Median Line. They 
fcrm a part of this Membrane. They are both pretty near- 
ly of the same size ; and beginning small before, gradually 
enlarge as they proceed backwards, until, at their termina- 
K tion, they are usually about an eighth of an inch in diftme- 
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ter. Towards the anterior part of the Membrane, they are 
closely in contact with each other ; but behind, they sepa- ^ 
rate to tiie distance ol' nearly half an inch, leaving a sort of 
iiiland between them, and then coalesce as before. Their 
termination is in the Lower Median Sinus* of the Dura Ma- 
ter ; into which they open at its anterior extremity. Some- 
times, immediately before opening into the Sinus, they unite 
into one Vessel. 

The small veins from the superior surface of the Cere- 
bellum, form three or four Trunks of inconsiderable size, 
which inclining towards the Median Line and the Mons 
Cerebelli, open into the Lower Median Sinus also, pene- 
trating through its lower side. 

- The capillary Venous Vessels on the inferior surface rf 
the CcrebcUuni, unite, on each Hemisphere, into two or 
three Trunks, each scarcely more than a tenth of an inch 
in diameter. These incline backwards and outwards, and 
winding round the margin of the Cerebellum, ascend to- 
wards the Lateral Sinus of the Dura Mater, and penetrate 
into this Sinus, through its inferior parietes. 

All these Venous Vessels just described, are in general 
easily distinguished in the recent Brain, in consequence of 
the quantity of Blood which is usually found collected in 
them, and the extreme delicacy of the Membranes with 
which they are embraced, and which they in part contribute 
to form. Their apparent size will vary according to the 
quantity of Blood with which they are distended ; and this 
depends, partly, I believe, on accidental circumstances acr 
compaiiying the cessation of the Circulation, hut chiefly, an 
I am convinced from many observations, upon the position 
which the Head is permitted to assume after Death, or dur* 
log dissection. A minute injection of the Veins of the Fia 

■SvMoirui. Tbe Fourth SiuDB. fV. Le Siaat IJroit. loL ^pnsi^ 
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Mater, depending upon one or other of these causes, is every 
day erroneously set down, as an effect and indication of a 
previously inflamed state of that Membrane, or a morbid 
determination of Blood to the Vessels of the Brain in gene- 
ral. But the appearance of vascularity produced hy in- 
flammation is very different from this ; and topical conges- 
tions such as are here supposed, are no longer perceptible 
after the circulation has ceased. 

Along the whole of the upper and inner margin of each 
Hemisphere of the Brain Proper, there are usually found 
enveloped in the Pia Mater, clusters or patches of hltle soft 
bodies called Granulaliona*. These are of a whitish or yel- 
lowish colour, about the size of the head of a pin, and seL. 
tiom angle, hut joined together into groups, apparently, hy 
the net-work of the Pia Mater. I have not been able to 
'discover any thing relative to theirintimate structure. They 
Ho not seem to be very vascular. They are disposed chiefly, 
ftround the extremities of the Veins, which have just been 
described, entering into the Longitudinal Sinus of the Dura 
Mater ; and are easily distinguished, through the Arachnoid 
■Membrane, by their peculiar colour, when the Dura Mater 
is raised from the upper surface of the Brain. I have never 
*een them in any other region of the Brain Propi>r or Cere- 
bellum. The substances which Bichat -f- has ranked along 
with them, in the Choroid Membrane and Choroid Plexus, 
and in the Pia Mater of the Spinal Fossa of the Cerebellum, 
'»eem to me to be of a different nature; they look like ten- 
der convolutions of Bloodvessels, and, therefore, I have spo- 
ken of them as Plexuses. 

The Arachioid Membrane differs very much from the Pia 
Mater both in structure and distribution. Placed on the 
'outside of this coat, it embraces only the more superfidal 
parts of the external surface of the Brain, It neither dips 

■SvBoHVH. GlandiofPACCHiOMi. f ADBlom. Destrip, 111. p. 6S. 
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down between the Convolutions of the Brmn Proper or La- 
minee of the Cerebellum, nor penetrates into the Central 
Fissures ; and it passes across all the lai^r Fossce betweea 
the Hemisphere!! and Lobes of the Brain, as soon as these 
Fossae cease to be occupied by projections of the Dura Mater 
or of the Cranium. At various parts, too, partiailarly atthe 
Basis of the Brain, it is perforated for the transmissioa of 
Bloodvessels and Nerves. 

BicHAT * has described the Arachnoid Membrane as con- 
tinued from the outer surface of the Brain Proper into its 
Central Fissure. He says, it enters this Fissure, by a small 
opening just under the posterior extremities of the Corpus 
Callosum ; and that it immediately embraces the Choroid 
Membrane aud Plexuses; lines the whole surface of the Ven- 
tricles in the form of a shut sac; and is then prolonged, 
through the Aqueduct of Sylvius, into the Central Fissure 
of the Cerebellum. I have often sought, however, for this 
continuation, but in vain ; and am rather inchned to suspect, 
tliat BicnAT has fallen into an error in this instance, from 
his eagerness to establish an analogy between the Araehnoid 
Membrane and those Membranes, in other parts of the Body, 
which are called Serous. I am even doubtful, whether 
there be any Membrane lining the Ventricles at all ; notwith- 
standing the minute description of a very delicate covering 
of this nature, which has lately been given, by the accurate 
and indefatigable Wenzels -f-. It does not appear to me clear, 
that the substance they have described as a Membrane, is 
not merely a thin, dense, stratum of Nervous Matter. 

The Arachnoid Membrane, is, as its name imports, as 
thin as cobweb ; dense, colourless, and almost perfectly 
transparent. Its outer surface is quite smooth ; its inner 
more or less thready or flocculent, according to its oonnec- 
tion with the Pia Mater. 
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Nothing is ktiownjespecling its structure. I have never 
L seen Bloodvessels in it, either in its healthy ov diseased 
I states, with or without lojection ; nor do 1 beheve that they' 
I have jet been detected by any Anatomist. I have not at- 
I tempted to inject its Absorbents, nor has any one, so far as 
j, I know, hitherto succeeded in demonstrating these, in a 
I latisfactory manner. It is equally impracticable to demon- 
[ iftrate its Nerves. Bichat* classes it with the Serous Mem- 
branes ; and liis reasons for titis arrangement are certainly 
I not without weight, in so far as they relate to its functions ; 
I but the analogy between them, in point of structure, is fat 
I &om having been established ; and as the classilication of 
I the Membranes and other Common Textures is, or ought to 
I be, founded entirely on Anatomical characters, I prefer, ID 
the meanwhile, to regard the Araclinoid Membrane, as of a 
peculiar structure. 

The connection betwixt this Membrane and tlie Pia Ma- 
ter is in most places very close, as we have already had oo 
casion to remark when speaking of the latter ; and yet it is 
unpos^ble to discover any connecting medium between them, 
except Bloodvessels. Even where they are separated to a 
1 considerable -distance from each other, the slender, white, 
[ filaments, which appear between them, may be only lon^ 
and delicate ramilications of Arteries or Veins. 

Its particular distribution is easily described. It pas- 
ses accross fix>m the top of one Convolution to another, 
adhering closely to the Fia Mater, over the whole outer 
and upper surface of each Hemisphere of the Brain Pro- 
per. Along the border of these Homiitplieres, next the 
X-ongitudinal FlseiU'e, it is perforated, at vaiious points, by 
the Veins already described entering the Longitudinal Sinus 
of the Dura Mater. In the same manner it covers the Con- 
volutions on the sides of this Fissure, as far down as the 
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Hemispheres remain separated by the Sura Mater, and un- 
connected bv Pia Mater ; Mid then it passes across from the 
one Hemisphere to the other, being perforated immediately 
below the posterior extremity of the Corpus Callosum by 
the Galenian Veins. It has a similar distribution on the Con- 
volutions of the basis of the Brain Proper. It does not line 
the furrow in which the Olfactory Nerve lies, but passes 
over that Nerve, as will afterwards be more particularly men- 
tioned. It stretches across the Fissure of Sylvius, where 
that Fissure ceases to have its aides united by Pia Mater. 
In the hollow formed by the Anterior Lobes before, just 
where the Olfactory Nerves arise, by the Middle Lobes on 
each side, and by the Peduncles of the Brain Proper and An- 
nular Protuberance of the Cerebellum behind, it is separated 
to a con.siderable distance from the Pin Mater ; and is perfor- 
ated, on each side, by the Optic and Oculo-Motor Nerves, and 
the Internal Carotid Artery, and in tlie middle, by the ex- 
tremity of the Infundibulum. It is continued down from the 
inner and posterior border of the Middle Lobes of the Brain 
Proper, and the posterior extremity of the Corpus Callosum, 
to the upper suriace of the Cerebellum. It is spread over 
the Lnminie on this surface, just as it is over the Convolu- 
tions of the Brain Proper, and is equally closely connected 
to the Pia Mater. On the anterior surface of the Annular 
Protuberance, it is but loosely attached to the Pia Mater, 
so that here, it may be raised up from that Membrane, to 
a considerable extent, merely by inflation with the blow- 
pipe ; or it may be dissected off almost entire, by cutdn^ 
carefully across those 6lanientous productions which stretch 
between them. It is perforated, at the junction of the Pe- 
duncles of the Brmn Proper with the Protuberance, by the 
Pathetic Nerves ; at the lateral parts of the Protuberance, 
by the Trigeminal Nerves ; and towards its lower and middle 
part, by the Oc u I o- Abductor Nerves. From the Protube. 
ranee, it is continued over the Peduncular Fossa laterally^ ■ 
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■cross which it is laid rather loosely ; and is perforated, 
towards the inside, by the Facial, Auditory, Glossopha- 
ryngeal, Gastropulmonary, and Accessory Nerves. It is 
fltill more loosely attached to the outer and lower part of the 
Spinal Lobule, than to any other part of the Brain. From 
tbese Lobules, it is continued across to the top of the Spi- 
nal Cord, where it is afterwards to be described ; conse- 
quently, it does not line any part of the Spinal Fossa, nor 
file anterior part of the Median Fossa of the Cerebellum. 

i Such is the Anatomy of the Brain in the Adult Male ; 
and so for as has yet been ascertained, it seems to be precise-^ 
ly the same in the Adult Female. Slight diiferences in the 
nze, and shape, of this organ, have been asserted by some, 
to be perceptible in the two sexes ; but these have not been 
satisfactorily established. 

Almost all that is at present known respecting the Ana- 
tomy of the Brain, before and after Maturity, has been as- 
certained by the ingenuity and industry of the Wenzels. 
Anatomical writings, previously to the appearance of their 
vork*, contained little relative to this subject, that coidd be 
^^ed on. 

Their observadons on the dimensions of the Brain at dif 
(ereot penods of Life, are parliciilary interesting. They 



" De Penitior. Siruct. &c. Tliii is the best and most origmat book on the 
zuctuie of the Brain, that has appeared tor more then > century. Theaii- 
tbo» seem to have Uboareil unremittingty al lliciubject, forupgiardB of twelve 
and to have enjoyed the muit ample opporlutiilies for obaetFatiaD, dur- 
ing tlic whole of that periwl. Od comparing; many of their descriptions witli 
nalnre, I liave foand Ihcm So exact, thut I stiijdispoaed to place llie utmoil 
nUanccoDllie auQUrMy of their renurki in generaL Irejret exceedingly, 
that manyof the preceding page* were printed, before I bad become aware 
«fthe raioaUe matter which their volume coniains. I shonld gladly have 
■tailed myself of their observatioiK un tlie Pineal Gland, the Tiluilarv Gliod, 
fiiuaa of the Septum Lucidam, nod the Choroid Plexni. 
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are tlic result of an immenBe number of oaeasuremeHts of 
this organ, made apparently with the utmost accuracy, and 
with every attention to the usual sources of fallacy, in ex- 
periments of this nature. 

Aecordbg to them, the total length of tlic Brain Proper, 
three montlis after Conception, is an inch and three Unes ; 
at Birth, four inches and two lines ; and at the seventli year, 
and from the seventh to the eightieth, between six and seven 
inches. The total breadth of the Brain Proper, three months 
after Conception, is an inch and one line ; at Birth, from 
three inches and eight lines, to four inches and ^x lines ; 
and at the seventh year, and from the seventh to tlie cigbt- 
ieth, from five incites, to six inches and five lines. It ip- 
pears, therefore, that the Brain Proper, increases rather more 
in length and breadtli during the six months immediately 
preceding Birth, than during the first seven years after 
Birth ; that these dimensions arrive at their maximum at 
the age of seven ; and that they suifer no change during 
the whole of after Life *. 

Tile total length of the Cerebellum at the third month 
after Conception, they found to be four lines ; at Birth, an 
inch and six or eight lines ; at the seventh year, and during 
tlie whole of after Life, two inches and from two to eight 
lines f. Its total breadth at the third month after Concep- 
tion, was seven lines ; at Birth, from two inches, to two in- 
ches and six lines ; and at the seventh year, and during the 
remainder of Life, from three inches and nine lines, to four 
inches and four lines. The absolute increase, therefore, of 
the Cerebellum, as well as of the Brain Proper, in both di- 
mensions, is greater during the six months preceding Birth, 
than the seven years immediately succeeding it ; at the 
seventh year the length and breadth have arrived at their 

• De Peoilior, tc. p. S95, 254, 

f In ihia mfatiirenient, I presuine, the Annular Prolubetance is excluded. 
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I xn^imum ; and during the remainder of Life, these djmen- 
(sons neither increase nor diminisli*. 

The Wenzels have given, also, a minute detail of the 
layerage dimensions of each particular part of the Brain, at 
I Y^ous periods, from the third month after Conception, till 
I the eightieth year f. The length of this description, liow. 
t ever, will hardly permit me, on the present occasion, to do 
ipaore than refer to it. 

The Convolutions of the Br^n Proper, begin to be form- 
I ed, only about the third mwith after Conception. At this 
period, tliey are mere superficial depressions and prominen- 
ces. They appear first on the Middle and Posterior Lobes, 
and extend to the Anterior. At the fifth month, they are 
still indistinct; but at the seventh, they are strong and well 
marked. After this, they become gradually larger, in pro- 
portion to the age of the Foetus and of the Child J. 

There is no Acervulus on the Pineal Gland, before Birth. 
A soft, glutinous, substance, which may pcrliaps be Fegttrcted 
s its rudiments, sometimes appears in its place befote the 
seventh year ; but a perfect Acervulus is never found un- 
til this period. From the seventh to the sixtieth year, the 
dumber of grains in the Acervulus seems to increase ; and 
after this, rather to diminish § . 

The Laminae of the Cerebellum are developed a good 
deal earlier than the Convolutions of the Brain Proper. In 
1 Embryo of five months, they are very distinct and regu- 
lar, and separated by deep fissures ||. 

The general result of their investigations is, that some 
parts of the Brain increase most in size before Birth, others 
between Birth and the seventh year ; but that all parts of 
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this organ have acquired, at the seventh year, their full di- 
mensioDB, aod suffer no alteration in this re^Kct after- 
wards •. 

With regard to the weight of the Brab, they observe, 
tlmt this is difficult to be aseertained in the Embryo prior 
to the fifth month, as the organ is so soft as not to be easily 
extracted entire. 

The following, however, is part of s Table -f-, in which 
they have exhibited the weight of the whole Briun, of the 
Brain Proper, aud of the Cerebellum, and the ratio of the 
two last to each other, as it was ascertained in nineteen dif- 
ferent instances, at various periods, from the fi(Ui month 
after Conception to the eighty-first year. ' 
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2430 


71^ 




ei3t 
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The general result of their experiments relative to this 
subject is, I. That the weightof the whole Brain, most com- 
monly arrives at its maximum, at the age of tliree years, and 
remains without diminution the whole of after Life; the maxi- 
mum beingin general from 30000 to 22000 grains, and seldom 
exceeding 24000 ; 2. That the weight of the Brain Proper, at 
the ageof three years, does not in general exceed 21000, nor 
that of the Cerebellum gOOO grains, the weight of the former 
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Ixing usually iiY)[n 18000 to 20000 grains i and that these 
(wo ports preserve the same weight for the remainder of Life ; 
3. That the younger Uie Fcetus, the greater the ratio of the 
.weight of the Brain Proper to that of the Cerebellum ; that 
^e nearer tlie Fcetus approaches the Period of Birth, the 
^ore slowly is the ratio of the weight of the Brain Proper 
.to the Cerebellum diminished; that this ratio, at the age of 
Ifaree years, is usually about 7 to 1 ; and that it remains tlie 
t^mc ever after*. 

SoEMMEERiNG "fi'BicHAT \, and the Wknzels §, agree in 
stating, that the Nervous Matter of the Brain, in an Em- 
bryo of five or six months, is almost fluid ; and that it gra- 
dually increases in consistence, with the age of the subject ; 
so that it is always firmest in those who are most advanced 
in years. 

The Weszkls have subjected the Nervous Matter of 
tlie Brain at Birth, to examination with the microscope, and 
have found it to be composed of Globules, differing from 
those in the Adult, only in ^zejj. 

According to BichatIT, the Nervous Matter of the Brain, 
in the Fcetus, is dissolved witli great facility by the Caustic 
Alkali. The first efTect of this substance upon it, is to 
change it into a viscid, transparent, reddish matter, capable 
of being drawn out into threads like White of Egg ; it then 
dissolves it entirely. Acids coagulate the Nervous Matter, 
he also found, as in the Adult, but they do not render it 
so hard. 

In the Brain of an Embryo of three months, the Wf.s- 
ZELS** found the whole Substance of a pearly colour, with- 
out any a[^>earance of Brown Nervous Matter. The Brown 
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Matter was equally imperceptible in an Embryo of five 
months. At these early periods, they found the White Ner- 
vous Matter very vascular. In a child at Birth they observ- 
ed, that the White Nervous Matter was reddish from the 
number of its Vessels, and the Brown was very pale. In an 
infant of eight weeks, they perceived the two kinds of Mat- 
ter, but the difference between them was very slight. Their 
observations on this Matter m old age, correspond with those 
of other Anatomists ; both species of it become darker in 
colour, but the Brown in particular, in proportion as the 
individual advances in vears. 

They have entered into some very minute details, as to 
the state of the Nervous Matter, in different portions of the 
Brain, at different periods of Life; but for these, I must 
refer the reader to the work itself*. 

On the subject of the Granulations of the Pia Mater, 
Aey observe, that there is not the slightest appenrance of 
Aese bodies previous to Birth. They arc generally found 
between birth and the seventh year, though there are al- 
ways fewer of them at this period than in the Adult. When 
they happened to be wanting altogether, which, however, 
is vei-y seldom, the deficiency generally occurs before the 
third yearf, 



Fbom a few measurements which I have made of this 
i'^IongatJon, I am inclined to think, that its length, in a 
r li person of the average stature, is generally about thirty 
[ inches. Its thickness is different at different parts ; but it 
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i» scarcely an inch thick even where it is tliickest, and ils 

■Aametcr at the slenderest part, is usu^ly a little less than 

half an inch. 

■ I have made no trials of its weight, but according to 

Chaussiek ", it is from about a nineteaath to a twenty-fifth 

-^the whole Brain, 

* Like the Brain, it consists of a peculiar Sidntance em- 

jbroced by MenJ>ranes. Each of these I shall consider se- 

ipBrately, 

I The Substance of the Cord does not occupy its whole 
length, but is shorter by about nine inches. 

It may be divided into three portions. The first, nw^ 
be called the Tap of the Cord, or the Cranial Portionf, as 
it is contained entirely williin the cavity of the Cranium. 
It extends, from the Annular Protuberance of the Cerebd- 
lum, downwards, for about an inch ; and is thicker above 
than below. Its trans\-erse diameter at the upper part, is 
usually about seven eighths of an inch, and its diamet^ 
from before backwards about three (juarters of an inch; 
while both diese diameters below, are only about four tenths 
of an inch. The surfoce of the secdon, by which it is sepa- 
rated from the Cerebellum, exhibits precisely the same ap- 
pearances as the corresponding surface of the Annular Pro- 
tuberance described p. 113. 

The second part, I shall call the Cervical Portion of the 
Cord, because it ia lodged in the Cervical r^ion of the Spi- 
,nal Canal. Ite length is about five inches. Its transverse 
diameter above, is about four tenths of an inch, but it gra- 
dually enlarges to ^ tenths of an inch, as it extends down- 
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wards. The diameter from before backwards 19 also about 
four tenths of an inch at tlie upper part, but rather dtnu- 
nishes than increases below. 

Tlie reinaining part of tlie Cord may be denomioated the 
Dorsal Pwlitm, as it is contained chiefly in the Dorsal Ro 
gion of the Spinal Canal. It is generally about fifteen in- 
ches in length. The upper part of it gradually tapers and 
becomes cylindrical as it descends, its diameter l>elow being 
only about four tenths of an inch. Its middle part remains 
cylindrical, but is even a httic narrower than the former. 
Its lower part widens out a little, at first, in its transverse 
diameter, and then gradually tapers to a point. I have 
never seen this portion, however, so large as the Cervical 
Portion ; nor have I evei- observed that double swelling at 
its tapering extremity, which SoEUMEanrac* and same 
other Anatomists have described. 

The Spinal Cord is perfectly symmetrical in the longitu- 
dinal direction, from before backwards ; consequently it is 
divisible into Right and Left Halves. 

A fissure runs along each surface of it, from one extre- 
mity to the other, exactly on the Median Line. These are 
called the Attterior and Posterior, Median Fissures of the 
Cord. The Anterior Fissure begins above, at a little tri- 
angular pil, just under the middle of the lower margin of die 
Annular Protuberance of the Cerebellum; the Posterior, 
is continuous with the groove described p. 120, on the an- 
terior side of the Central Fissure of the Cerebellum. Both 
Fissures are widest and deepest in the Top of the Cord ; 
where, in truth, from the convexity of the parts on eaeli 
side of theip, they form rather Furrows than Fissures. 
Tlieir depth here, however, ev^n at the deepest part, does 
not exceed an eighth of an inch. In the other portions of 
the Cord, they are as narrow as a hair ; and I am very 
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loubiru), whether tliey are even the sixlieth part of an 
h deep. I suspect, that in examining these Fissures in 
leral, they have been made to appear deeper than tlicy 
y are, from thelacerationof part of the Substance of tlie 
3 ; this, however, is a point to be investigated, 
t where the Top of the Cord joins the Cervical Pov- 
ion, the Anterior Median Fissure is interrupted or crossed, 
f two or three ridges, varying a little in llieir shape and 
se, but seldom exceeding a twelfth of an inch in diameter, 
ich run, with a ahght obliquity downwards, from one 
e of the Cord to the other. These ridges would hardly 
lave been worthy of particular notice, were it not for the 
Kurd theories, with which they have often been connected 
3 physiological writings. 

" I iiave never observed the slightest appearance of a La^ 
teral Furrow in the Spinal Cord, dividing each half of it into 
anterior and posterior portions, such as Soemmerhinc' and 
Portal f, and several Anatomists prior to them have de- 
scribed. I am confident, therefore, that if it ever exists, it 
is by no means a constant appcarance- 

The colour of the Cervical and Dorsal Portions of the 
Cord, is Orange- W^bite througliout. 

The upper portion of the Top of the Cord exhibits three 
Eminences on each side, exactly similar to each other. 
'• The first is situated close to the Anterior Metlian Fissure, 
X'ming one side of it It is about half an inch long, ami a 
larterofan inch broad; and as its breadth is uniform 
roughout, without the slightest appearance of tapering, 
r prefer to call it the Oblong Eminence, instead of the Corpiu 
'/rianidalelf which it is often denominated. It is continuous 
Above, with the Annular Protuberance of the Cerebellum j 

■ De Corp. Hum. Fab. IV, p. 73. 

f Coun d'ADBtoicie. IV. p. 6% 

* SvKonrus. Fr. LesCorpt Fframiilaui Auterieutes; Bandn Medul- 
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f)ut the lower margin of the Protuberance, projects farther 
' 6»wards tiian it does, and consequently tliei'e is a pretty 
deep groove between them. Itscolour is Orange- White. 
Exterior to the Oblong Eminences, on each side, is tlie 
' Ora/ Eminence*, of an Orange-Wliite colour alsa The 
' long diameter of this, is about hall' an inch, and its ghort 
' one, about a quarter ; its elevation being nearly a tenth of 
[ an inch. It looks outwards and forwards ; and the groove 
r between it and the lower border of the Annular Protuber- 
r ance, is atill deeper than that between this Protubwance 
I ^d the Oblong Eminence. I observe, however, that tliere 
r js considerable variety in the depth of this Fossa, depending 
r an varieties in the projection of the two prominenoes be- 
l tween which it lies. 

Behind the Oval Eminences and exterior to them, and oc> 
rcupying the whole of the remiuning part of the Cord, round 
L tp the Posterior Median Fissure, there is an Eminence, oa 
[ each side, which I should be disposed to call the Peduncle of 
■ tfie Spinal Cord-f-. It is about half an inch long, three 
raghths of an inch broad, and between two and three eighths 
of an inch high at the upper part, but falling gradaally 
lower, towards its inferior extremity. Its posterior surface 
is slightly concave for a short way from the Median Fissure 
outwards ; and this concare part, from being about four 
tenths of an inch wide above, gradually tapers to a point 
below. Consequently, when these surfaces in both Pe- 
duncles are joined together, they form a Triangular Fossa\ 
in the Top of tlie Cord, the basis of which is turned up- 



* Stmoktmb. Zruf. Corpua Ollvarf j Corpus Pyramidale Aoticuml^itcr- 
bU. 

f SvMOtrrws. Lai. Processus Recti Intm Is ; Processus BCerebelloailMe- 
dullgjti Spiimlem ; CorpiiB P]Taiuids1e Posterius. Fr, Colonneou Pedoncnte 
ie In Hoclle A\oafie ; ColoTiDe Inferleure du Cervelet. 

X SvirOHVMs. Lai. Calamus Scriptoriut. Fr. Sillcm du Veotrlcule ili) 
Cervelet ; La Foseetle Anguleusc. 
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rmrde, and the apex downwards, with the I'oMterior Median 
Piisure running exactly through Us middle. 
I On the surface of this Fossa, tliere are two things to be 
■ jMrticuIarly attended tu. 1. There is a nairuw space, dis> 
EjlBDguitlted by its darker culour, wliiuh diverges from the 
L^Kx of the Fosiut on each side, and extending upwardi, 
era to a ptMnt within a fifth of an incli of the base of the 
MKtt. The colour of this space is Yei low ish- White with 
' mixture of Red, aumetuncs Greyisli- White, while the etv 
lour of the surrounding parts is Yellowialt-White- 2. Sc- 
veral small ridgea, very gently elevated, and of an Orangu- 
Wliite colour, are generally seen extending, from the Pob- 
terior Median Fissure on each side, nearly parallel to the 
base of the Focsa, outwards to its lateral murgm. 8ome^ 
timei, however, these White IlutgM, are wanting on tme side 
of the Fossa, sometimes on both ; and even when present, 
the observations of PaociiAaxA* and the Wknzels-I- have 
abundantly Ostablished that there is the greatest variety in 
their number, breadth, and distribution. They vary in 
number from one to ten or even more ; and in point of size, 
from the breadth of a hair, to the twentieth of an iacfa. 
SometimcB they keep ({iitte distinct from each other, in their 
pn^ess outwards from the Median Fissure ; sometime! 
two or more run together. Sometimes one or two of them, 
Htmetinieti the whole, terminate before they reach the outer 
border of the Fussa. Occasionally, some of those on one 
Esdc, appear to be continuous, at the Median Fissure, with 
those on tlie other. Not unfrequenlly, to<», one of then* 
may Ik seen beginning at a little distance from the Fissure, 
and itistoad of running outwards to the margin of the k&me 
pde, crossing the Fissure, and jmning the Hidf^cs of ttie op- 
e. Some of tlieoi are much more inclined upwards 

* Opet. Mill. Put- L p. 3SS. 
■f D« r>uitlor, fcc p. 169. 
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tfean others, in particular instances ; and sometimes the incli- 
[ aation of the upper Ridges is so great, that they stretch into 
[ Ihe Central Fissure of the Cerebellum. The Ridgre on 
L tbe opposite sides are selilom or never exactly alike. 

The Peduncles of the Cord on eath side, form, on the 
f forepart, a deep Triangular Pit with the Oval Eminences, 
I the lower border of the Annular Protuberance, and the Jn- 
[ feiior margin of the Peduncles of the Cerebellum ; and 
I from this Pit, a slightly convex space extends donanards 
k and Iiack wards, naiTow at first and widening as it proceeds, 
I vhich separates the remaining part of the Peduncles of the 
\ Cord from the Oval Eminences. 

In describing the lower surfaceof the Peduncles of the 
I Cerehellum, I had occasion to take notice of a white ridge 
I «pon it, running backwards and inwards, from the origin of 
[ die Auditory Nerve. From the inner extremity of this 
L ndge, a Ridge of a Greyish-Brown colour, is almost always 
1 fitund running round the top of the Peduncle of the Spinal 
[ 'Cord, close to its connection with the Cerebellum, and tei*-. 
minatingat the angle at the base of the Triangular Fossa*. 
I have found this Hidge once wanting on the right side in 
an Adult Male, and the Wf.nzrls once found it wanting 
in an Adult Female on the lefl side ; but it would appear 
from their observations, that tlie cases in which such de- 
ficiency occurs, are exceedingly few. It is about at welfth 
of an inch broad, hut generally a little broader at its anteiiot 
than its posterior extremity. Il varies a good deal in its 
height, being sometimes nearly a twelfth of an inch hig^» 



" Prochaska seema entitled to the merit orhaTinsGnl takea DotfceoribMc 
■idgei i Blihaugh lie hai doicnbed ud tepresnited them but verr imperrcettjr. 
Oper Min, Pan. 1. p. 391. 

TbeWiNZSLshaie left nathinK to investi^le with lespecl to them; aod 
tbey have ■ccampanied their coiiiaui deicriptioa with seieral good cngraTiDga, 
Da PflDitiuc. SlTucL bcp. 183. It is only to be regretted, UiBt ooaeof thete 
idget throDiboDt the whole of their L-ourse. 
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t Other times just perceptible and no more. The Wenzels 
l)«Kamined t]ie Brains of fifty persons, from the age of twenty 
hundred and sevep, and tliey found the Brown Ridges 
r.wdl marked in thirty nine of these ; in the remaining eleven, 
they were smaller and of course less distinct. The Ridges 
are generally connectedj by their posterior extremities, with 
the outer ends of some of the White Ridges in the Trian- 
gular Fossa, I have often seen them approaching to Yel- 
lowish-White or even Orange-White in their colour, but 
seldom or never of a darker shade than Greyish-Brown. 

There are two slender Membraniform Processes, whicli pro- 
ject from the Peduncles of the Cord, which do not seem 
hitherto to have been deEcribed. In point of appearance 
and dehcacy, they are precisely like the Wings of the Infe- 
rior Vermiform Process of the Cerebellum. The Post "ior 
one projects from the edge of the Triangular Fossa in- 
wards ; and lines, and is supported by, that prolongation of 
the Pia Mater, whicli is stretched across the Fossa behind and 
converts it into a shut cavity. It is attached to the edge of 
the Foijsa a little above its apex, and is about a quarter of 
an inch broad at its base. It seldom extends more than an 
eighth of an inch inwards; but it is so apt to be torn even 
in the most careful dissections, that I am not yet satiaiied 
as to its real dimensions, The Anterior one is attached to 
tlie forepart of t!ie Peduncle, near its margin, and below the 
Brown Ridge. It projects outwards and forwards; con- 
nected behind to the lower part of that Plexus-looking por- 
tion of the Pia Mater, which covers the Subpeduncular Lo- 
bules of the Cerebellum; and covered before, by the nwts 
of the Glossopharyngeal and Gastropulmonary Nerves. 
It is about a quarter of an inch in length, and a sixth in 
breadth, but varies in its thickness a good deal more than 
the Posterior Process. I have repeatedly seen it nearly a 
twelfth of an inch tliick towards its outer mar^n ; so Uiat 
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it bad rather the appearance of a little tubercle than a 
Membrane. 

The Rubetnnce of the Spinal Cord is composed entirely 
of Nervous Matter ; differing but very little, apparently, 
f CtoBi the Nervous Matter of the Brain. Both species of 
I this Matter occur in it. 

The White Matter is chiefly of the Orange-White load ; 

and fi-oQi aconsiderabtenumberofobKrratioiiB, made upon 

the Cord soon after death, I am inclined to agree with 

CiiAUBsiER *, tliat this Matter is Urmer in its consistence, 

> 4han the same substance, in any port of the Brain, except 

k die Annular Protuberance. According to Pkochaska ■)•, 

k (he globules it exlitbits under the microscope, are of the same 

i with those seen in the Brain ; but the Wenzels t ra> 

thcr think they are a little smaller ; and this correspond)! 

^ith the few observations I have myself made. It is OOS' 

I gulated, and rendered very firm, by Alcohol, Acids, &c. ; 

tnd when it is torn in this state, it exhibits, in most porta, 

a very distinct ^rous appearance. According to Vauboe- 

f kiiN, when treated chemically with Alcohol, in the mannci' 

!i tklready described p. Igt, it ^elds much more Fatty Mat- 

ter, but less Albumen and Ozmazome, than the Nervous 

I IMattiT of the Brain. 

The Brown Nervous Matter in tlie Cord, is chiefly of 
the Greyish kind. 

The arrangement of these two kinds of Matter in the 

I H^inal Cord, has not hitherto been cither described, or re- 

p -presented, with sufRcient accuracy- I shaJl endeavour, on 

■Bome future occasion, to supply this deficiency, by means 

of engravings ; verbal description in such cases not being 

-«ufndently precise. 



* Eipoait. Somniaire, p. 116. 
+ Oper. Min. Fr™. 1. p. 3«. 
] Ok Penlt. StrucL kc. p, 33. 
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In the mean time, I may observe, that the whole of the 
Cervical and Dorsal Poitions, and the lower part of the Top; 
of the Cord, consist of a Central Column of Grejisli-Brown 
Alatter, surrounded by a Stratum of Orange-White. Some 
idea of the Central Column may he given, by describing it as 
four-sided and rectangular, the sides looking backwards and 
I forwards, right and left ; with a slender IVing projecting 
outwards from each angle, the anterior turning a little hack- 
wards, and the posterior a little forward, so that the sides 
of the Column present a semilunar surface, concave out- 
wards. The middle part of the Column measures, in ge- 
nera), about a tenth of an inch tn botli directions. The 
posterior Wings are about a fifth ol' an inch in length ; the 
anterior ones, a little shorter. In thickness, both of them 
are about a twentieth of an toch at their base, but taper to 
■bout afifticth of an inch as they proceed outwards. 

The appearance, however, and situation of the Column 
at its commencement above, is peculiar. If we trace it from 
the Cervical Portion of the Cord upwards, we find, that as 
soon as it gains the Top of the Cord, it inclines backwards 
in its ascent ; and having reached the apex of the Triangu- 
lar Fossa, it splits into two pajts, one of which runs up on 
each side of the Posterior Median Fissure. Here they are 
covered only by a very thin layer of Yellowish-White Ner- 
vous Matter ; through which they may be distinctly traced 
to their termination. It is they which cause those narrow 
tpaces of a darker colour, on each ^dc of the Median Fis- 
eure, which were taken notice of p. 179, in the description 
of the Triangular Fossa. The Central Column, therefore, 
may be smd to begin in the Triangular FosBa of the Top 
of the Cord. 

The stratum of Orange-White Matter which sumoundt 
this Column, is of course thinnest opposite the Median Fis- 
Bwres, and thicksBti laterally, between the Wings of the Co- 
, lumn. 
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The Top of the Cord contains, on each side, between the 
Median Plane, and the Oblong and Oval Eminences, a sub- 
stance exactly similar to the Corpus Dentatum in the Cere- 
bellum, and to which the same name may be applied ". It 
is oval-shaped and flattened. Its long diameter lies up- 
wards and downwards ; and its flattened surfaces are turn- 
ed, one forwards and inwards, the other backwards and out- 
wards. It is about five eighths of an inch long, a quarter 
of an inch broad, and a ^xth of an inch in thickness. Its 
outer half occupies the whole length of the Oval Eminence; 
and its capsule is separated from the surface of this Emi- 
nence only by a Stratum of Orange-White Matter about a 
twentieth of an inch thick. Its inner border reaches to 
within a fifteenth part of an inch of the Median Plane. Its 
capsule consists of the same Brown Matter as that of the 
Corpus Dentatum in the Cerebellum ; but its indentations 
are finer. Tliis capsule is generally quite complete along 
the outer half of the body; but towards the inner border I 
have always found several small deficiencies in it. The nu- 
cleus con^sts of pure Orange-White Matter ; through which 
numerous Bloodvessels, chiefly Venous, and larger than 
commonly occur in the White Matter, are distributed. This 
greater vascularity will account for its having been often ntis- 
taken for Brown Matter, as well as the nucleus of the Cor- 
pus Dentatum of the Cerebellum. 

The Oblong Eminences consist entirely of Orange- White 
Matter in general. Sometimes, however, I have seen a 
small portion of Greyish-Brown Matter, occupying their 
surface, close to their junction with the Annular Protube- 
ranee. 

The outer half of the Peduncles of the Cord is jconposed 
of Orango-White Matter, with the «xoeptioQ of tlie Brown 
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£idge; tlie inner half, consists of Yellowish-White Matter 
with a tinge of Red, except the Ridges on the Triangular 
Fossa, which are Orange- White. 

In the upper lialf of the Top of the Cord, there is a stra- 
tum of White Matter about a fiftieth of an inch thick, which 
occupies the wliole of the Median Plane, running from the 
bottom of one Median Fissure to the other. This stratum, 
, when divided horizontally, appears rather whiter than die 
White Matter it passes through, but when cot vertically, 
rather darker. Numerous small Bloodvessels may bo seen 
in it, placed horizontally, and penetrating from the antei-ior 
to the posterior surface of the Cord. This stratum is con- 
tinuous with a similar one, already described in the Annular 
Protuherance of the Cerebellum. 

From the above description, it will be seen, that the upper 
half of the Top of the Cord, contains a much larger propor- 
tion of White Nervous Matter, than any other part of this 
prolongation. 

I say nothing at present with respect to the effects of coa- 
gulation on the different portions of the Substance of the 
Cord ; because I have not yet completed my experiments 
n this subject. I find however, that considerable portions 
of it, ore rendered fibrous in the longitudinal direction, by 
this operation. 



The Membranes of the Spinal Cord are three : the Pm 
Mater, ihe Serrated Membrane*, and the Aradinoid Meat' 
brane. 

The Pia Malcr embraces immediately the whole surface 
of the subsUnce of the Cord, except the Triangular Fossai 
It is nowhere thicker than a sixtieth of an inch, but is den- 
ser and of a closer texture, than any part of the correspond* 
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Its outer Guriace is pretty smooth, except along the attach- 

fDtofthe Serrated Membrane; the Arachnoid Mcmbtaae 

; connected to it only here and there hy long slender 

meats. Its inner surface, when stripped from the Sub- 

e of. the Coidt and plunged into a fluid, is flocculent or 

15. 

t is so much more difficult to inject it minutely, than the 
Tfia Mater of the Brain, that there is much reason to beliere, 
|r,that its Vessels are interwoven with fine threads of a pecu- 
c texture. 

e minute Bloodvessels, which enter so largely into its 
mpo^tion, have the same relation to the Substance of the 
P^C" rd, that the Vessels of the Pia Mater of the Br^n have 
Kto the Substance which it covers. 

The Pia Mater of tlie Top of the Cord is continuous on 

e forepart with the Pia Mater of the Annular ProtuW 

ince ; laterally, with the Pta Mater of the Pedunclea of the 

^Cerebellum, the Subpcduncular and Spinal Lobules ; and 

ind, with that fringe of Plexus-looking substance for- 

Kiiy described (p. 158.), as being attached to the Head cf 

Ihe Inferior Vermiform Process and its Wings. It does not 

Jine the surface of the Triangular Fossa, but passes directly 

- «cross it, closely applied to tlie two Posterior Membraniform 

Processes ; and this portion of it always exhibits, on the sur> 

face turned towards the Fossa, a small mass of the same 

Plexus-looking substance just alluded to', and with which, 

ed, it is connected above. In this manner, the Trian- 

r Fossa is shut out from all communication with theex- 

I surface of the Cord or Cerebellum ; and is made to 

[1 a part of a close cavity, along with the Central Fissure 

I (^ the Cerebellum, into which it opens by the slit described 

113, behind the lower surface of the Annular Protube- 

ice. This is the Cavity which has usually been deno- 
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ftiinated the Fourth Ventricle, or Ventricle of tlie CerdieUum. 
As it is obviously not formed, however, by the Cerebellum 
alone, but partly by the Spinal Curd, a better name for it, 
perhaps, would be, the Spino-Cerebellar Ventricle, It com- 
municates with the Middle Ventricle of the Briun Proper 
through the Aq^ueduct of Sylvius. The Central Moss, tliere- 
fore, of the Ner\'oas System, contains four cavities called 
Ventricles, the Middle, and two Lateral Ventricles of tlie 
Brain Proper, and the Spino-Ccrebellar Ventricle ; aU com- 
municating with uach other, but having no external open- 
ing. 

The pai"ts forming the Spinal Fobsb, in which the Top of 
the Cord is placed, are covered with tlicir proper Fia j\later 
also ; and this is loosely attached to the Pia Mater of the 
Cord, by means of delicate Bloodvessels. 

The Pin Mater of the otiier parts of the Cord, exhibits 
nothing peculiar. Where it terminates, huwever, at the 
pointed extremity of the Dorsal Portion, a slender, round 
cord sets off from it, which is continued str^ght downwards, 
amidst the roots of various Nerves afterwoids to be describ- 
ed, to the very extremity of the Spinal Canal, where it ii 
inserted into the Dura Mater. Its length is consequently 
atiout nine inches ; and its thickness is usually about the 
fifteenth part of an inch, except just at its commencement 
above, where it is a little thicker. It is of a whitish colour, 
pretty strong, and capable of being separated into fine lon- 
gitudinal threads: but what proportion of these apparent 
filaments may be Bloodvessels, I do not know. 

The Arteries of the Pia Matec of tbe Cord arc derived 
fi-om the Verkbral, Inftrtor Thj/rmd, ItUtroottat and Lumbar 
Arteriet. 

Those derived from the Vcrtrbrat Arteries, of which there 
are two, one Kight and the other Left, may be divided into 
two sets. 
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The firet set arc given off by these Vessels after they have 
penetrated the Arachnoid IVrembrane, and have come into 
contact directly with the Pia Mater of the Top of the Cord. 
This they do, at the lower extremity of the Top, close to 
its ride, but upon its anterior surface. They ascend, upon 
this surface, and at same time incline towards the Median 
Line, and of course towards each other; at last they run 
together, opposite the Annular Protuberance, forming, by 
their union, the Basilar Artery already described, The 
diameter of the Vessels, during this course, is generally about 
an eighth of an mch ; but they vary in their dimensions, 
and are frequently of unequal size on the opposite sides. 
Besides a number of Capillary Branches, throughout the 
whole of tlieir progress, each of them gives off the two fol- 
lowing. 1. The Large Inferior Cerebellar Arltry. This 
Vessel usually arises opposite the'middle of thejOblong and 
Oval Eminences, but often higher up on the one side than 
on the other. It is generally alMut a fifteenth of an inch 
in diameter. Extending outwards in a serpentine direction, 
it winds round to the posterior surface of the Top of the 
Cord, insinuating itself between the Curd and the Spinal 
Lobules of the Cerebellum ; there it sends certain brancheB 
to the Cord, and is then distributed on the Cerebellum, in the 
manner already described. The branch chiefly worthy of 
notice which it supplies to the Cord, is the Vessel usually 
denominated the Posterior Spimt Artery. This Vessel is 
only about a fiftieth of an inch in diameter. It runs down, 
close to the Posterior Median Fissure, to the very extremi- 
ty of the Cord ; giving off Capillary branches in every di- 
rection. 2. The Anterior Spinal Artery. This Vessel com- 
monly arises from the inside of the Vertebral Artery, within 
an eighth of an inch of its termination in^he Basilar ; often 
a little lower down on the one side than the other. It is 
generally larger, though sometimes less, than the Posterior 
Spinal Artery. It runs down, close to the Anterior Median 



ITS skbhateh hzmbkane. 



]8>) 



fissure, until it reaches the Cervical Portion of the Cord ; 
and then it usualJy unites with the corresponding Artery ot' 
the opposite side. The single Artery thus fonned, which 
IB a Httle larger than either of the branches forming it, runs 
down along the hne of the Median Fissure to the end of the 
Cord, giving off little twigs in every direction in its way. 

The second set of branches supplied by the Vertebral 
Arteries, are very small Twigs, which these Artarics send 
4^ in their ascent through the Cervical Vertehrte i a part 
of their course which falls to be described in another divi- 
eion of the work. Five or six of these Twigs penetrate the 
Arachnoid Membrane on each side, along with the Cervical 
JJerves ; and reaching the Pia Maicr of the Cervical Por- 
tion of the Cord, they are there expendet), anastomosing 
fi-eely with Twigs of the Spinal Arteries. 

The Itranches derived from the Inferior Thyroid, Inter- 
costal, and Lumbar Arteries, are exactly similar to the set last 
described of the Vertebrals. They are distributed on the 
lower part of the Cervical Portion, and the Dorsal Portion 
of the Cord; piissing from their respective trunks to this 
distribuiton, along the Spinal Nerves, through holes in the 
Spine afterwards to be described. 

The Veins of the Pia Mater of the Cord, do not seem to 
form trunks so large even as its Arteries. Most of those be- 
longing to the Top of the Cord unite at last with Veins of 
the Cerebellum ; those from theother Portions, pass off in ge- 
Beral by the same route by which liie lateral Arteries enter. 

The Serrated Manirane is a narrow, thin. Membrane, 
placed between the Pia Mater and Arachnoid Membrane 
on each side of the Cord; running along, exactly in the 
middle of each half of it, almost from one end to the other. 

It is whitish and semi transparent in Its appearance; and 
th'mner than the Pia Mater, yet fully sti-onger. Its inner 
border, which is straight, is intimately connected with the 
Pia Mater ; while its outer one, presents a series of angular 
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projectioDs or Teeth, each of which is attached firmly to 
die Dura Mater of tlie Spinal Canal, the spaces between the 
Teelli being free. When extended, the distance betwixt its 
innermarginand the extremity of one of the Teeth, nowhere 
exceeds a quarter of an inch ; but its breadth h diflerent at 
different parts. Its anterior and posterior surfaces are smooth 
and unconnected with any other part. 

In its internal structure, it most resembles the substance 
•ailed Tendon. The Teeth, in particular, have a good deal of 
that shining ap))earance which distinguishes die Tendinous 
Texture, Towards its inner border too, fine, white, filaments 
are very apparent in it, placed parallel to each other. This 
border is attached to the Pia Mater by a fine texture, whtdl 
when extended, resembles delicate Cellular Substance. 

This Membrane be^ns at the top of the Cervical Por- 
tion of the Cord, and ends, in general, just where the swell.' 
ing commences in the lower part of the Dorsal Portion. Tbe 
number of Teeth is generally twenty; sometimes only eight* 
een or nineteen, at other times twenty-two or twenty-three. 
It rather increases in breodtli as it proceeds downwards, and 
the distance also between the Teeth, becaraes greater. The 
distance, for example, between the second and third Teeth 
is only about half an inch ; between the nineteenth and twen- 
tieth, fully more tlian an inch. After the Membrane has 
terminated, a very slight ridge may be seen running dotm 
the surface of the Pia Mater, exactly in its Section, for 
about an inch and a half. I have never seen this ridge how- 
ever, reach the extremity of the Cord. 

The Arachnoid Membrane of the Spinal Cord is precitely 
similar in its appearance to the Arachnoid Membrane of the 
Brain. 

Continued down from the Annular Protuberance, and 
inwards from the Spinal Lobules, of the Ct^ebeUum, it 
covers the anterior surface of the Top of the Cord ; but is 
so loosely connected to the Pia Mater, that it may be raised 
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from H, to the distance of a quarter of inch, with tlie utmost 
ease. A few, long and slender, whitish, filaments, only, unite 
them together. The Posterior surface of tile Top of tlie 
Cord, is without any Arachnoid Membrane ; hcing closely 
applied to the anterior surface of the Spinal Lobules. 

From the anterior surface of the Top of the Cord, and 
from tlie lower surface of the I'ostcrior Lobes of the Cere- 
bellum, the Arachnoid Membrane is continued down to the 
Cervical Portion of the Cord ; from this to the Dorsal Por- 
tion ; and from this, instead of tapering to a point like the 
Pia Mater, it is prolonged, in the form of a wide sheath, in- 
closing a large bundJe of Nerves afterwards to bo described, 
to the very extremity of the Spinal Canal. Throughout 
the whole of this course, its ettnchment to the Pia Mater 
underneath, is as loose as it has already been described to 
be, at the upper part of the Cord. It may not only be 
pinched up with the Forceps or the Fingers, with great fa- 
olity, but it may be inflated by a blow-pipe, from one end 
of the Cord to the other. We may regard it as perforated 
not only by the Vertebral Arteries above, but by all the 
Spinal Nerves, and all the Teeth of the Serrated Rfembrane 
on each side. At same time it is to be observed, that at 
each of these points, it is tirmly tacked to the inner surface 
of the Dura Mater of the Spinal Canal. 

I AM not acquainted with any material circumstances in 
which the Spmal Cord of the Female differs from that of 
the Male. 

Chaubsieb" says he thinks the substance of the Cord in 
the Female is softer ; but I doubt the accuracy of this. 

Very little is known respecting the state of the Sinnid 
Cord before Maturity, or in the Decline of Life. 
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It has been said*, that in Children, its Substance reaches 
enly as far down as the la§t Dorsal Vertebra ; whereas in 
tlie Adult, it extends to the second Lumbar ; but it docs 
not follow from thb, that the Substance is proportionally 
longer in young tlian in old persons ; the difference observed, 
may be owing to difFereoces in the length of the Spine. 

According to CHAUSsiEn-f, its weight at Birth, Is only 
the fortieth part of the weight of the Brain. 

The same Anatumistj: concludes, from a great number 
of observations, that the Substance of the Cord is liimer at 
Birth than at any other period of Life, and that it gradually 
becomes softer as the individual advances in years. Iftbis 
be really so, the Cord will form a very singular contrast to 
the Brain in this respect ; but with all deference to Chaus- 
aiEB, I cannot but suspect, that there has been some fallacy 
in his observations. 

It appearsvery clearly, from the dissections of the Wrs- 
ZELsJ, that the White Ridges on the Triangular Fossa of 
the Top of the Cord do not exist before Birth. In an infant 
of seven months, they found them just beginning to appear, 
but their developement is very slow ; in point of breadth, 
tliey seem to observe no ratio to the age of tlie person. In 
a boy of five years, they found them very large and dii- 
tinct. 

According to their observationsIT, the Brown Ridge on 
each PedunclcoftheC'ord, appears at a much earlier peiiod. 
They saw a sort of eminence in their place, which seemed to. 
be their ludiments, in an Embryo of three months. Inan 
Embryo of five months, they were large and distinct. As 
the individual approaches to Maturity, they seem to become 

■ SoiHMKgRixa. De Corp. Honi. Fab, iv. p. 75. 
+ BxpoE. SomiuBirt p. 119. 
} Same Book, 11.IIT, 119. 
S DePeoitior struct p. 380. 
^ Same aouk, p. 321. 
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I, broader and more prominent ; but in old Age, again begin 
kto lade. A boy of four years, and another of eight, were 
bthe only two cases, in whicli the Wenzels found them want- 
[ ug, out of ninety-seven dissections. 

How soon the distinction between l)je White and Brown 
LNervous Matter ia perceptible in the Substance of the Cord, 
■ -does not seem to have been ascertained. Tlie Brown Cen- 
Ltral Coluinn, however, is very distinct at Birth ; and I am 
LiJinost inclined to think, that it is larger proportionally, and 
E ^rker in its colour at this, tlian at any after Period of Life. 
L,I have repeatedly observed, that in old people it had entira- 
\ij disappeared; Its place being occupied by White Matter; 
Land I find that Ciiaussiek * states this to be a change, which 
kfiie Cord constantly undergoes in the Decline of Life. 

Tlie WzNZELS-f- examined the Nervous Matter of tlie 
Cord, at the Period of Birth, with the Microscope ; and they 
Bay, that its globules appeared to them smaller than those 
,of the Nervous Matter of the Brain, at the same Period. 



SECTION IL 

OK NEBVES IK GEMEBAL. 

JVEiirEs may be defined to be, Cords, consisting of one or 
rianore threads or filaments of Nervous Matter, connected 
' ntlier directly or indirectly with tlie Central Mass. 

These Cords are of various shapes ; some are fiat, others 

['round ; some taper slightly, others exhibit irregular enlarge- 

, ihents. They vary, also, in their size ; some arc too small 

to be perceptible to the naked eye, while others are half an 

, inch or an inch broad. 
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There are slight varipties, too, in their colour ; some are a 
little darker than others ; but few of them are so dark in their 
hue, as the Greyiab-Brown Matter of the Central Maiss. 
Their most common colour is Yellowish-White. I'heiria- 
ternal surface is sometimes quite smooth, sometimes floccu- 
lent or downy. 

Their strength \-arieB with the thickness and texture of 
their Coats. They have scarcely any elasticity. 

There is the utmost variety in the mode of thdr dtstribu' 
tion. Many of them may be seen spreading themselves out 
by regular ramliication ; the branches taken together, in this 
case, always exceeding the trunk in sire. Others divide into 
branches, which, soon after, unite into trunks again. Others 
may be traced into a net^work or Plexus, formed of various 
Ner^'es interwoven in every direction, but in which each in- 
cKvidual Nerve is in a manner lost ; and which sends off new 
branches to be expended by new ramification, or to unite witli 
new Plexuses. There is but one Nerve in the Body, viz. the 
Optic Nerve, which neither exhibits ramification, nor is 
connected with any other Nerve by Plexus, throughout the 
whole of its course. 

At the union of two or more Nervous branches willi each 

Other, certain knots or tumors frequently present themselves, 

Lvhich have been called Gavgh'a; and the same name has 

B been e-ttended to similar swellings, which very often occur 

fcjOD single Nerves, These Ganglia are of various shapes and 

azca; but none of ibcm exceed three quarters of an inch, 

or an inch, in any direction. They vary, also, in their colour 

and consistence ; some being both darker and firmer, than 

the Nerves to which they are attached ; others not. 

One end of a Nerve is always denominated its Origin, and 
the other its Terminalion. 

Many Nerves are attached directly to the Central Mass ; 
and in such cases, the extremity of the Nerve which happens 
to be connected to the Brain or Spinal Cord, is invanably 
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considered as its Or lin. I wish it to be remembered, how- 
ever, that I do iu)t understand by the term Origin applied 
to such Nerves, any eminences, or streaks, of any sort> 
wliich may chance to be connected with the particular part 
of the Central Mass, to which the Nerves are attached ; for 
that would imply a species of hypothesis, for which I am 
satisfied tliere is at present no good fouDdation. I mean by 
the Origin of such Nerves, that precise point merely, where, 
supposing Uiem to spring from the Central Mass, as the trunk 
of a tree does from its root, they first completely leave thia 
Mass. Thus I say, that the Ori^n of the Optic Nerves is 
in the CitmmisBurc of tlie Tractus Optici, and not in any of 
those parts with which the Tractus Optici are connected 
Iieltind. This lauguage, seems to me preferable to that 
which has long been very prevalent jn the Continental 
Schools, because it is not foimded on uncertain speculation. 
All those Nerves which have their Origin in the Ceittral 
Mass, I propose to call Primary Nerves. 

The other Nerves of the Body take their Origin, either 
from Plexuses or Ganglia, or from larger Nerves, of which 
they constitute branches. All theso, for the sakeofhre> 
vity, may be denominated Scconeluri/ Nerves. 

The Termimition of a Nerve, is, of course, always the op- 
posite extremily to its Origin; but the Terminations are 
variouH. A Nerve may terminate, by dividing into two or 
more branches; or by uniting with another Nerve; or by 
running into a Plexus or Oanglion ; or it may cease at 
once, or gradually disappear, in some of the other Textures 
or Organs of the Body. With respect, however, to this last 
species of Termination, all we can affirm is, that the Nerve 
af/ptars to end abruptly or gradually in such parts ; whether 
it really does so or not, is, in every instance, uncertain. 
It may bo prolcjuged a considerable way, after this appa- 
rent Termination, though imperceptible, even with the mi- 
croBcope, from its minuteness or delicacy of texture, or 
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from the opacity of the parts through which it passes ; and 
I after all, it may not. etrictly speaking, cease, in the part, 
ibiit be continued into some other Nerve equally delicate 
-with itself. 

From these remarks, it will be seen, that the application 
of the terms Origin and Termination to Nerves, is in some 
cases fixed, in others optional. The Origin of all the Pri- 
_ loary Nerves is fixed, and of course their TerminBtion also. 
The Origin of a Nerve which is joined to another Nerve, is 
, -fometimesfixed, sometimes optional. The Origin of a Nerve 
I connected by both extremities to a Plexus or a Ganglion, or 
ly one extremity to a Ganglion and by the other to a Plexus, 
is always optional ; either end may be regarded as the Com- 
mencement or the Termination. A Nerve, of which one ex- 
tremity docs not seem connected with any other part of the 
Nervous System, has its Origin determined by this clrcum- 
^ Ifltance ; for tliis unconnected extremity is always denomi- 
nated the Termination". 

The Primary Nerves, we have seen, arise immediately 
from the Brain or Spinal Cord ; and they communicate by 
means of ramificatioii, reunion. Plexus, or Ganglion, more 
or less intimately, with all the other Nerves of the Body. 
-All the Nerves, therefore, are connected, either directly or 
indirectly, with the Central Mass. 

Nerves are composed of Filaments of Nervous Matter, in- 
closed in sheaths of a peculiar substance, hence called JVlfU- 
rilema. The structure and arrangement of these, have been 
'admirably described by REiLf. I have repeated most of 

* Rert was, I believe, the Gnt wbo propotcd to apply the tenas Central 
and Periplterai fa> the extremities of Xenei, instead oT Origin and Tennina- 
von. (Exercit, Anat. Fasric. Prim. ISi) But it baa not j'et been found practi- 
cable, in many iastances, to ascertain «bich is the CiKtral Ertrevuly ot a 

Nerrr ; and, on the other band, there aie man}' Ncrvei, vhich CBD hardly 
be said to have any Ftripheral ExtrePtUy at all 
+ ExereU. daatom- Foscic. Prim. 
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hia experimeDts, auil obtained precisely the same results. 
Nothing seems to mc to have been added to our knowledge 
on tliis aubject since his treatise. 

There is but one Nerve in the Body, the Olfactory Ncr^-c, 
in which the Brown Species of Nervous Matter occurs ; iij 
all the rest, it is of the Yellowish-Whitc kind. 

This Matter does not seem to differ much from the Ner- 
vous Matter of the Central Mass. Its globules have always 
appeared to me of the same size". According to Vauque- 
LiN, however, when treated chemically, as described p. 124, 
it yields much less Fatty Matter, and much mure Albumen 
than the Nervous Matter of the Brain. But as the Neuri- 
lema does not seem to have been detached from the Nervous 
Matter in Vauauelin's analysis, some doubts may be en- 
tertained of its accuracy. 

The Filamentfi-f- of this substance, are of different sizes 
in different Nerves, and sometimes even in the same Nerve. 
, They seldom exceed the thickness of a hair ; and in most 
cases, are smaller than the finest fibre of silk or cotton, so 
that it requires a microscope to see them distinctly. 

They are placed side by side ; and, in their course, divide 
and subdivide, and reunite, and run into each other, form- 
ing the most intimate connection. 

The greater number of the Nerves in the Body, consist 
of several separate BunMts or Fasciculi \ of these Filaments ; 
some of only one Fasciculus. 

The Fasciculi, like the Filaments, are of various sizes. 

Some are more than an eighth of an inch thick, others 

, scarcely more than a hundredth part of an inch. Some- 



■ PKicaABK* COper. Min. I. 3-15.i ami Ihe Wl!TI^Ets tDe Ptnitior. 
E. p. 37.} leave Ihia doublfiil j but the former rather Uiinka, timl t 
W'^ U>e time magnituilG. 

■f- By Filameult, I here mean, what Kbil lisa diitiiiguishcd l>y tl 
' rUiK^ Fibfill^. 

} I rnenn l>y these ttrniB, the Fawior CTorJirof Rut. 
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!s tlicy are all nearly of one aec i 
I • eoDietimcs of diSereot sizes. 

When a Nerve consists of mote than one Fasciculus, ali 
fitbe Fasciculi communicate as freely willi eaich other, as the 
I S'llnments of a single Fasciculus do. 

t is impossible to display the Filaments of Nervous Mat- 
in B satisfaclorj manner by difiseutioii. This can only 
be done, by the artifice sn happily employed by Hbil, for 
unfolding the structure of Nerves ; wlticli is, macerating Uic 
Nerve Gar a short time in Muriatic Acid. The Acid flis. 
r solves the Neurilemn, and at same time hardens cunsidera. 
FlUy the Filaments of Nervous Matter. The Filaments then 
mit of being aeparat«] gently from each other, and their 
F^ferm, and size, and connexions, arc readily examined. 

When this operation is carefully performed, the Fikmcnls 

always present themselves of tlie same ^xe in tlie same Nerve. 

Whether these Filaments, however, may not be separable, 

by other means, into Filaments stilt smaller, we cannot pr& 

} tend to say. 

Some of the Primary Nerves, such as the Olfactory Nerves, 
[ dose to their Origin, do not exhibit the Filamentous struc- 
ture, but consist of a thick, undivided, Cltord of Nervous 
Matter. 

The Neurilema or substance which surronnds each Fi. 
kunent, ties the Fikinents iuto Fascicuh, unites several 
I Fasciculi together, and finally forms a general sheath tor 
h the whole Nerve, is, in most instances, so like Cfllulai' Sub- 
■ rtance, that we may regard it as a species of that Texture. 
It is denser where it immediately embraces a Fasciculus, 
and of a looser texture between the Fasciculi. In some 
Nerves, a small quantity of Adi|x>Bo Substance is distinctly 
int»'n)ingled with it. Keil found, that by macerating a por- 
tion of a Nerve in a diluted Alkali, the Nervous Matter 
was dissolved, while the Neurilema remained entire ; so that 
the latter, after tliia operation, might be injected with Quick- 
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silver, shewing all the little canals ia which the Filaments 
bf Nervous Matter were cotitiuned, and all the bundles of 
tliGEo, which were united into l<'ascicuh. 

The small Arterial Vessels which supply the larger Nerves, 
Beeu to observe a pretty uniform mode of distributiDH. Pe- 
netrating the outer sheath of the Nerve at various pcnots, 
, they subdivide into two sets of branches, One of which runs 
I upwards and tlie other downwards, parallel to the Fasciculi* 
t and between them ; these subdivide in the some maoner, 
dnd are distributed between the smaller Fasciculi ; and these 
again subdividing) arc ramified upon the fine canaliculi whidi 
inclose the Filaments, and thence penet^te into the sub- 
stance of the Filaments tliemselves. Rkil has represented 
tliis distribution very beautifully. It may be presumed that 
the Arteries pre distributed in all NerVej, pretty much in 
the same manner. Veins are often seen in great abundance 
on the surface of Nerves, filled with Blood which had col- 
lected in them at the period of Death ; but they are n6t so 
easily iiijected as the Arteries. Their Absorbents are hard- 
ly perceptible, except occasionally on the surface of the lar- 
gest Nerves. 

The NeurUema of the Primary Nerves, as long as these 

I remain within thecavitiesof the Cranium or Spine, obviuus- 

I ly conusts of Pia Mater. The Optic Nerves are peculiar, 

a having their general, external, sheath, composed of a sub- 

L. itauoc, possessing the BCriicture of Tendon. 

A good deal still remmns to be investigated respecting 
the alructure of the Ganglia. Meantime it seems to me, 
, that Scaiipa's description and representations of them, are 
' by far the most accurate which we possess*. 

They are bfjdies, in which the Fasciculi of Nervous Fila- 
L mcnts attached tu them, suffer a temporary subdivision and 
I separation from each other, and ore then combined anew. A 
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Nervous Fatciculus, as soon as it enters a Ganglion, di- 
vides into smaller Fasciculi, and these into Fasciculi still 
smaller, and all of tliese spread out, and intersect each other, 
in every direcbon. Then tlie Fasciculi begin to unite again 
with each other, or with the branches of some other Fasci- 
culus, which has subdivided within the Ganglion in a simi- 
lar manner ; and forming, by their union in this way, bun- 
dles successively larger and larger, they at last emerge from 
the Ganglion, either all in one and the same Fasciculus, or 
in different Fasciculi. The intermixture of Fasciculi which 
thus takes place within a Ganglion, is, in general, so inti- 
mate, that it looks, as if every Fasciculus of every Nerve 
which emerges from the Ganglion, cont^ned more or fewer 
Filaments, from every Fasciculus of every Nerve which en- 
tered it. Even if the Filaments of any Fasciculus, happen 
to be combined into the same Fasciculus again on emer^ng, 
there is every reason to believe that their relative position 
has been completely changed. There is no appearance of 
any Fasciculus or Filament terminating in a Ganglion, or 
arising in it ; all seem to pass through. 

Each Fasciculus, in its progress through the Ganglion, 
seems to be provided with its proper Neurilema. But be- 
sides this, the spaces left between the intersections of the 
Fasciculi, are filled up with a peculiar, soft substance, of a 
greyish, somedmes a yellowish, colour. This substance has 
been very confidently pronounced, by some Anatomists, to 
be of the same nature with the Brown Nervous Matter of 
the Brain and Spinal Cord. There does not seem to me, 
however, to be the slightest resemblance between them. 
ScAKFA* is inclined to regard it, as a soft cellular substanccj 
filled with a greyish, and mucilaginous matter, in emaciated 
subjects, and with a yellouish, oily, matter, in those that 
fK fat. 
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I have exKmined, witli considerable attention, some of 
'the largest and most intimate Plexuses of Nerves, that occur 
in the Body ; and yet I cannot say, that I have ever per- 
ceived the slightest appearance of any substance in them, 
similar to that which has just been described, Blling tip the 
interstices of the Ganglia^ The subdivision of the Fasciculi 
' which meet in a Plexus is sometimes pretty minute; but 
never so minute, it seems to me, as that which occurs in 
Ganglia. 

The structure of the Nerves, is, so far as I know, the 
same in the Female as in the Male. 

The state of the Nerves, with respect to general struct 
ture, before and after Maturity, has not yet been properly 
investigated. There are some remarks on this subject by 
Bichat', but they are very vague and unsatisfactory. 

HAvrNG thus considered the structure of the Nerves in 
general, it now only remains for me, in this Section, to enu- 
merate and classify the Primary Nerves; to describe the pai-ts 
of the Central Mass from which they arise; and to follow 
them from their Origins, until they penetrate the Arachnoid 
Membrane. Their distribution beyond this, falls to be 
treated of,, in other departments of the Work. 

The Central Mass of the Nervous System, we have seen, 
may be divided into two halves, Bight and Left From 
corresponding points in each half, forty-two Nerves arise; 
all difiering more or Ics^ from each other, on the same side, 
but exactly similar, each to each, on the opposite sides. There 
are, therefore, eighty-four Frimnry Nerves in al]> forming 
forty-two corresponding PairsJ 

Some of these arise from the Brain, others from the Spi- 
ral Cord ; they may therefore, be divided into two classes^ 
Cerebral and Spinal. 

■ Anat. Gener. I. p. 197, 
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The Cerebral Nervca are sixteen in number, fbrmidg dght 
correspoading Pdrs. These are the foUowing *. 

The Olfactory Neroea. 

The Oplic Nerves. 

The Common Ocala-Muxular Nerves f. 

Tin JiUernat Ocftlo-Muacvlar Nerves \. 

The ExUnial Oeuio-Muacular Nerve»%^ 

The Trigeminal Nerves ||. 

The Facial Nerves % 

The Auditory Nerves •♦. 

The three first of these arise from the Brain Proper, and 
the remaining five from the Cerebellum ; Bo that if the sub- 
division were of any utility, they might be wranged into 
Certbral-Proper and Cerebellar Nerves. 

' I bare purposely farlMiruto|app]y any fiHinrricaZafjwZJUiimf to these Nervei, 
•r to thine nhlch iriie from the top of tlie Spinal Cord. It ia now man: Iban 
tbitly jean, since the old NameDulnlvre, rounilecj □□ thta principle, was ad- 
nitted by all loiind Anatomists to be entirely inaccurate, and Has rejected 
byVica d'Azyi. (Trailed' Anatomic, p. 4S.) The ■eorsnumeratiOD, ton, «hicli 
hu been pn^Kised in iti placa, although cnrretl in oftwr rBgpeoti, eecias In 
me objectioaabU, on ■ccoiint of tlie general clauifioltlua to whiob it is sub* 
aervienl. It is better, therefore, I apprehend, Ici drop both enumtratiom 
entirely ( and to confine onraelves to appellationg implying something rela- 
iiTE to tbe diatribntion of the Nerves. Thi(, tjirtanaiety, can be i1oiii>, in the 

loDg bad names of this kind applied to tbem, wUicli are Camiliar to Anatomiiti, 
and almost all of which may be retained. 

-f. Bynomth. Lat. Molorea Communes Qeulorum. 

J SvNanyuh The Fourth Fair, in the ohi enmneralion. IM. Nerri Pa- 
Ibetici, 

§ SYXONvitE. Lul, Abductores Ocuhsum. Fr. Les Moteuis Eiternei. 

II SvnoKTHfl. The Fifth Pair, in the old eDUCOeration. Ft. Le» Nerft 
Trifaciauih 

% Sthokth. The Fortio Dura of the Seventh Fair, in tbe old enumera- 

Tbe Fortio Mollis of Ibe SeTeoth Pur, in. the oU 
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Of the Spinal Ncrva there are sixty-«ight, rorming tliir- 
ty.four correjpondiDg Pails. These are the following. 

Th Glosso-Pkarjingeal Nervea. 

The fiieuTHO'Gattric Nervia ". 

The I/j/po-Glosml Nerves f. 

The Accetaori/ Nerves J. ..^^^— 

The Sub-Occipital Nerves \\. .^^^1 

The CervAat Nerves.~-Seven Pairs, ~^^^^H 

The Dorsal Nerves. — Twelve Paii-s. ^^^^ 

The Lianbar JVert-es.— Five Pairs, 

The Sacral Nerves.— Vi\e Pairs. 

Let US now attend to the Origins of each of these Primary 
Nerves separately. 

Origins of the Cerebral Nerves. 
Origins of the Olfactory Nerves. 
The OlfectOTy Nerve, on each side, arises from that py- 
ramidal Eminence on the lower surface of tlie Anterior Lobe 
of the Brain Proper, already minutely described, (p. 87.) 

■ STMoHvhu. Tlie Eighth Pair of tbe old enumeratioa. Ijit. Par ^'a- 
gum; Netvi Vagi. Fr. Lus Serfs Vueaim. 

name ftinm».GiH/rlp, which I haveetiosen fcrUiile Nervce, it mjoptcd 
from Cbiussieh. IC uemi to me prefcrnble to a trsnilatloii uf A'erci l-'sgi, 
vix. thii tfaideriHgNcntt! aod alsato llii^ apiiellaLioD of Voml Xcnittf wblcli 
would Imply a greatly more litnlted diitriliutiDii tliao tliey rcaliy hive. I 
ometiuieB called tliem Uib Gastrapulmonarij Ncrvet, 

f Syhohvh. i>. Lei Nerfs Liiiguiux. 

X Tb«« Nerv«i have derived tliuir nftOU!, from baving b<»n cl«!i-ribed by 
llieuli!erAiiatanii>tsssjjc«(tffr$Ar>rvr(ta the Eighth Pair. DifTi^rciit Freocb 

ilert have called them, Lcs Nerfs Spinaux; i-m Nerfs Spmo-crauio.lra. 

Kienti Lei Mrrfs Traohelo-doraniiK. 

H Theae Nervei hav< been arraoi^ by many Anatomisli aooog the Cer- 
?Mal Niinni of wbich (hey than (arm the Fint Pair. There ii no aJran< 
t>Se, however, iii this arrange nient ; and hy adopting that in the le: 
bei of the Cervical Nerven is made to correipond exactly with Ihi 
the Ceriical VeclebriB, which is rfry convenieDl. 
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It runs forwards and a little inwards, lodged in a Fo8ss 
also formerly described, (p. 85.) between two Convolutions 
of this Lobe ; closely connected to these Convolutions by 
the Pia Mater which forms its Neurilema, and having the 
Arachnoid Membrane passing across its inferior surface. Af- 
ter a course of about an inch and a half, it divides into a 
number of minute branches, which immediately perforate 
the Arachnoid Membrane. 

For about an inch from its Origin forwards, tlie Olfacttv 
ry Nerve is of a triangular shape, and nearly an eighth of 
an inch thick ; with one side looking downwards, and the 
opposite angle lodged in the Fossa between the Convolu- 
tions already mentioned. Beyond this, however, it gradual- 
ly swells out into an oval or pyriform Sutli, from the lower 
surface of which those branches come off, which perforate 
the Arachnoid Membrane. This Bulb is wider at its ante- 
rior than its posterior extremity; its greatest transverse 
diameter seldom exceeds a iifUi of an inch; and its length 
is usually about half an inch. It varies, however, a little 
both in its shape and dimensiims. 

The whole of the Olfactory Nerve, from its Origin to the 
extremity of its Butb, consists of one undivided cord of 
Nenous Matter, embraced by Pia Mater for a Neurilema, 
Both kinds of Nervous Matter exist in it, pretty nearly in 
equal quantity, and mingled together, from one end of it to 
the other. They alternate with each other longitudinally, 
so that the White Mstler appears like threads, running 
through the Brown, from the Origin of the Nerve to its 
Bulb. The threads of White Matter, however, are most 
numerous towards the lower surface ; the upper half of the 
Nerve consisting chiefly of a ridge of Brown Matter. In 
the Bulb, the lllaments of White Matter expand, and the 
intervening spaces are filled up, and the whole surrounded 
with Brown Matter, of which the quantity appears to be 
greater here, proportionally, than in the preceding parts, 
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1 have often lacerated the part of the Olfactory Nerve jusl 
described, after it had been coagulated by Acids, Alcohol, 
&c ; and find that it tears very readily in the longitudtoal 
direction ; at same time I cannot say that I have yet seen 
any distinct fibrous appearance on the lacerated surfaces. 

The Olfactory Nerves not unfrcquenlly differ a little from 
each other in shape, dimensions, and structure, in the same 
subject. 

SoEMMERRiNG * statcs, that the portion of the Olfactory 
Nerve wc are now considering, is rounder, shorter, and thick- 
er, in the F(Etus, than in the Adolt, proportionally. Ac- 
cording to ScARPAf, it seems to contain no White Nervous 
Matter at all in the Fcetus, but to consist entirely of Brown ; 
the White Matter only appearing as the individual advances 
towards Maturity. In the DecUne of Life, on the other 
hand, he has observed, that the Brown Matter seemi to dis- 
appear, leaving nothing but White. 



I 



Origins of the Optic Nerves, 

The Optic Nerve, on each side, arises from the anterior 
Comer of the Commissure of the Tractus Optici. 

It inchnes forwards, outwards, and a little downwards, 
for about three eighths of an inch, closely applied to the 
lower surface of the Anterior Lobe, within the Origin of 
the Olfactory Nerve, and then perforates the Arachnoid 
Membrane. 

Throughout this short course, it is cylindrical in its shape, 
and about a ^xth of an inch in diameter, in general. 

For about an eighth of an inch from its Origin, it conusts 
of one, undivided, cylinder of White Nervous Matter, sur- 



* De Corp. Hum. Fabric IV. p. 197, 
f Anat AoQDtaL Lib. II. p. VJ. This is tbe bes< U 
vTitUn OD the Aaatuiny of tbe Oirictorr NeiTes. 
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rounded by Pii Mater, and capable of Wing rendered G- 
brouB in the ItHigitiidinal direction by coagulation *. For 
an eighth of an inch beyond this, it consists, in tlie centre, 
ofa conical portion of undividiMl Wiiite Matter witli its apex 
turned forwards; and externally, of Nervous Filaments, 
each contained in its little canal of Neurilema formed of Pia 
Mater. The remaining pnrt of the Nerve, before it perfor- 
ates the Araclinoid Membrane, is composed entirely of sadi 
Filaments f. 

Origins of the Cummun Ociilo-Muncular iVeryes. 

The External Oculo-Muscular Nerve arises, on each side, 
from a p<«nl on the inner and anterior surface of the Pe- 
(luncleB wt" the Brain Proper, described p. 90. 

It runs forwards, a little outwards, and a very little down- 
wards ; passes between the Posterior Artery of the Brain 
I'raper, and the upper border of the Annular Protuber- 
rance ; is then applied to the inner and anterior surface of 
ihc Inner Lobule of the Middle Lobe ; and at the forepart 
of this Lobule, after a course of about five or six ei^ths of 
an inch, it perforates llie Arachnoid Membrane. 

The thickness of the whole of this portion is about a tenth 
of an inch. It is round ; and is composed of Filaments or 
fine Faa(3cuU of Filainents, embraced by Neurilema. These, 



* Tliose wlio regaril the Tractus Optici as portioni of llie Optic Veriet, 
hage long agilalfil llie queitimi. wliether the Optic NerTts^ctuall j decMWit? 
radi Other in llie Commissure. Tliis puirt never can be deteimtnej by (»■ 
Ihologicfll obierTalioni, iinch as some bave Llioueht Biifllcient to decide it ; 
Uefi Soisusrixivc De Cotp. H<iio. Fab, IV. p. SUO.) but by ■ arinatecximi- 
tittioa oF rII IbE parts in tbeir mMt liesllby state. The W»tu£u sevm m- 
Iber inclined lo think tliat there is apartliil decussation; (De Penit. Slruct. 
ht. p. 109.) but Ibis does not accord with my objervalimis hitlierto. 

f Bail's description and represeOlation Of the Structure Of this part of the 
Optic Ntrve, are the anlf correct ones T have netwilb. (See Bxercit. Ana- 
tom. FBfic. Prim, p, 2.) ' " -.-"■-■ 
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ibr about a quarter of an inch from their Origin, are less 
closely bound together than farther forwarda, where they 
we cotnpeKted into a close cord. 

Origitu of the Internal Ocvlo-Mmcular Nerves. 

The Internal Oculo-muscular Nerve arises, on each side-, 
ingeneral, from a point already described, p. III,on the up- 
per and inner part of the Pillar ofllie Vieussenian Valve. 
Sometimes, liowever, it takes its Origin a little farther in- 
wards; atother times nearer the Lower Corpus Bigeminum; 
and at other times farther downwards. 

From its Origin it passes outwards and forwards, round 
the Pillar of the Vieusaenian Valve ; then forwards round 
the outer surface of the Peduncle of the Brain Proper, lying 
immediately above the Superior Cerebelliw Artery ; and 
iJien about half way between the Annular Protuberance 
and the Inner Lobule of the Middle Lt^, it peribrates the 
Arachnoid Membrane. 

The length of this course is about an inch and a half; 
and the Nerve, throughout, is round, and scarcely more than 
a fortieth of an inch thick. 

The Pia Mater peels off from it so easily, that I rather 
imagine it is not composed of Filaments or Fasciculi. After 
coagulation, however, I find, that it splits up, from end to 
end, very readily. Sometimes, just at its Origin, it consists 
of two or three emaller threads. 



Origins ttftke External Octdo-Muscutar Nerves. 

The External Oculo-Muscular Nerve arises, on each side, 
from the lower margin of the Annular Protuberance of the 
Cerebellum, at the pcnnt described p. 113*. 



' I h»e seen exmmplei of most of Ouaa ippcMrBDces wfaUb ha*e been dc- 
uribeilbj'Vtcft d' A^vV (Tmitl d'Auntoiniei p. 53.)ai vicieties in the Orislo 
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From this, it runs upwards, forwards, and a little out- 

Lwords, closely applied to the Anterior surface of the Protu- 

Vberance, and covered by the larger branches of the Baalar 

U Artery. After a course of about five eighths of an inch, it 

perforates the Arachnoid Membrane. 

It is flat at its Origin, and becomes rounder as it ascends ; 
its breadth nowhere exceeding the fifteenth part of an inch. 
It is obviously composed of Filaments, or fine Fasoculi 
of Filaments, with a Neurilema of Pia Mater. At theit 
Origin, these generally form two or three little bundles ; be- 
tween which, very often, pretty large branches of the Basilar 
Artery may be seen running. 

Origins of tilt Trigeminal Nerves. 

The Trigeminal Nerve arises, on each side, from two 
points which were describetTp, IIC, 117, one on the upper, 
and anotlier on the anterior surface, of the Peduncle of the 
Cerebellum. 

It projects, from its Origin, forwards and a little inwards, 
for about three quarters of an inch, and then perforates the 
Arachnoid Membrane. 

It is always of a flattened shape, but less so in some sub- 
jects than others. The flat surfaces look, the one upwards 
and outwards, the other in an opposite direction. Its great- 
est breadth varies from a. sixth to a fif^h of an inch. 

This portion of the Trigeminal Nerve is composed, through- 
out, of Fasciculi of Nervous Filaments, which are surround* 
ed, individually and generally, with a Neurilema of Fia Ma- 

of tbu Verve. Bui in ill of tben, tbe liltlp white Cords which soemed to run 
into the Nerrc froni the Pyramidal Etninencei, TemBinad aUiehed alio to tbe 
Aaniilar ProtiiUerBUCt!, until they te>i:hed tbe poiat deicribed in tbe text It 
is on Ibat account, in conformily with tbe lignification in which I have hither- 
to employed Ibe term Origin, tbit 1 atill continue to caniidcf this Nene ts 
■riling from the Anoulnr Pculuberance. 
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I ter. Fifty or sixty of these, may be easily counted with the 

I naked eye- At their very Origin they always form two di^ 

ct sets or bundles. The upper bundle, which, In gen^ 

, is not more than a fifth of the size of the lower one, 

I coQNsts commonly of from two to six Fasciculi, which arise 

i iroin the superior surface of the Pcdimcle of the Cerebellum. 

t The lower bundle, comprehending all the remaining Faaci- 

\ culi of the Nerve, arises from the anterior surface of the 

Peduncle, immediately under the Origin of the former. The 

two, bundles, directly after this Origin, run together into 

one, the upper one occupying the upper and inner margin of 

the Nerve ; and their iniion is so close, that the little ridge 

usually intervening between their Origins, (see p. 117.) is 

completely concealed. Not unfrequently, however, this 

ridge also gives off a few Fasciculi, thus connecting the two 

bundles together. 



Origins of the Facial Kervei. 

The Facial Nerve arises, on each side, from the lower- 
most point of the anterior surface of the Peduncle of the 
Cerebellum, close to its juncUon with the Annular I'rotu- 
berance. (Seep, 117.) 

It extends outwards, forwards, and a little upwards, for 
about half an inch, and perforates the Arachnoid Membrane, 
opposite the inner extremity of the Peduncular Fossa. 

It is of a round shape, and nearly a twelfth of an inch 
thick ; and consists, from its very Origin, of fine Fasciculi of 
Filaments, with a Neurilema of Pia Mater. Very often too, 
it is joined by four or five very delicate Fasciculi, which 
arise from the Pedimcle, about a thirtieth of an inch above 
^B and behind it. 



THE DESVES m GE}IBKAL. 



Origins of the Auditory Nerves. 

The Auditory Nerve arises, on each side, from the ante- 
\ not surface of the Peduncle of the Cerebellum, immediate- 
|-ty behiud the Origin of the Facial Nerve. (See p. 117.) 

From its Origin, it extends outwards, forwards, and a 
[ little upwards, for about a third of an inch, in the game di- 
[ lection as the Facial Nerve. It is closely applied to the 
L posterior surface 6f this Nerve, and perforates the Arachnoid 
I Membrane along with it. Below and behind it rests on the 
Sub-]ieduncular Lobule ; and at the lower and forepart, it 
is partially covered, by the Fkxus-looking substance attach- 
ed to that Lobule. 

This portion of the Auditory Nerre is always of a flat- 
tened shape, one surface looking inwards and tlie other ou1> 
wards ; and its greatest diameter is about an eighth of an 
'inch. It does not acquire the Filamentous structure of 
•Nerve in general, until it is just about to perforate the Ar- 
il Qchnoid Afembrane. Before this, it consists ofacordof 
Klindivided, White, Nervous Matter; sometimes oftwo<»- three 
I such cords, bound together by Pia Mater. This portion^ I 
f find, is distinctly fibrous in the longitudinal direction, after 
1 coagulation. 



Origins of the Spinal Nerves. 
Origitu of the Glosso-Pliaryiigeal Nerves. 

The Glosso-pliaryngeal Nerve arises, on each ade, fnua, 
the anterior margin of the Peduncle of the Spinal Cord, 
close to the Annular Protuberance of the Cerebellum, 

It extends, forwards, at first, and a very httle outwards, 
closely applied to the Plexus-looking substance which covers 
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tiie mner surface of the Sub-peduncular Lobule of the Ce- 
rebellum; then it turns outwards, over the coiitinuatioii of 
the same substance which lies on the lower and anterior sur- 
face of that Lobule ; and after a course of about half an 
inch, altogether, from its Origin, it perforates the Arachnoid 
Membrane. 

It is of a round shajie, is about a twentieth of an Inch 
thick, and consists of fine Fasciculi of Nervous Filaments, 
with a Neurilema of Fia Mater. 



Origins of the Pneumo-Gaslric Nerves. 

The Pneu mo-gastric Nerve arises, on each side, from the 
anterior margin of tlie Peduncle of the Spinal Cord, imme- 
diately below the Origin of the Glosso-pharyngeaL 

It follows precisely the same course as the Glosso-pha- 
ryngeal Nerve, running underneath it throughout, at scarce- 
ly more than the distance of a hair-breadth. Just after its 
Origin, it rests on the Anterior Membraniform Process of 
the Top of the Spmal Cord ; and farther outwards, lies on 
the Plexus-looking substance covering the Sub-peduncular 
Lobule. 

It consists of from ten to twenty fine Fasciculi of Fila- 
ments, embraced as usual with Pia Mater, which form a 
band about an eighth of an inch broad, and perliaps a six- 
tieth of an inch thick ; but always a Httle thicker above than 
below, because the upper part of the band contmns the 
strongest Fasciculi. 

Ongiiis of the Hypo-Glossal Nerves. 

The Hypo-glossal Nerve arises, on each side, from the 
Fossa in the Top of the Spinal Cord, between the Oblong 
md the Oval Eminence. 
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It consists at its Origin of from ten to twenty Filaments, 
IT delicate Fasciculi of Filaments, which spring from the 
[' Cord in three or four sets or bundles, placed one above the 
I' other in a row. These extend outwards and a little for- 
f wards, behind the Basilar Aitery, and gradually converge 
as to form one Fasciculus, about half an inch from the 
Cord, which immediately perforates the Arachnoid Mem- 
brane. 

Each of the rootlets or first bundles of Fasciculi is em- 
I braced by Pia Mater ; and the Nerve which they form by 
I their union, is about a twelfth of an inch thick and a little 
flattened. 



Origins of the Accessory Nerves. 

The Accessory Nerve arises, on each side, by a series of 

Filaments, or delicate Fasciculi of Filaments, from the late- 

1 surface of the Top and Cervical Portion of the Spnal 

lord. 

' _ There is considerable variety in the point at which the 

I first of these Filaments arises below ; but, in general, it is 

Lwithin half an inch of the termination of the Cervical Por- 

I ^n. From this, tliey continue to arise, one above the other, 

a a row, as far up as the Origin of the Fneumo-gastric 

I J^erve ; and uniting successively with each other, they at 

n last form a round Nerve, about a twentieth of an inch in 

F^ickness. The line from which they spring, however, does 

not correspond exactly to the middle of the lateral surface 

of the Cord, but is a little posterior to it. 

The number of the Fasciculi or Filaments is various ; 
sometimes they are more numerous on one side than on the 
other. They seem to me, to be most numerous, in geaeral, 
opposite the Top of the Cord. I have counted fourteen or 
fifteen, arising within the space, between the Pneumo-gastric 
and Sub-occipital Nerves. 
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The lower Filaments lie close almost to the Cord ; those 

irther up incline successively more and more outwards ; 
iimd the uppermost of all extend directly outwards. All 
those arising from the Cervical Portion of the Cord are pla- 
ced behind the Serrated Membrane ; or between this Mem- 
itnane, and the Posterior Fasciculi of the Cervical Nerves. 

,-Eaah Fasciculus or Filament is embraced by Fia Mater, 

S well as the trunk which they form, which is of a very 

Njbiupact texture. Tliis trunk ascending gradually, and at 

me time inclining outwards, passes along the anterior sur- 

Bice of the Spinal Lobules of the Cerebellum ; and coming 
into contact with the Pneumo-gastric Nerve, just where that 
Nerve is perforating the Arachnoid Membrane, it pierces 

Slis Membrane along with it. 
There are connexions, occasionally, between the Accesso- 

y Nerve and the Sub-occipital, as to the nature of which, I 

an not yet quite satisfied. 

Ongins of the Sttb-Occipilal Nerve*. 

The Sub-occipital Nerve arises, on each side, by two seti 
«F Fasciculi, one from the anterior and the other from the 
posterior surface of the Spinal Cord, just where its Top 
^Misses into its Cervical Portion. 

The Anterior set, usually consists of from four to seven 
Fasciculi, arranged into two bundles. These arise at the 
istance of about a fifth of an inch from the Anterior Me- 
dian Fissure, one above the other in a straight line, and ex- 
tend outwards for about a third of an inch. The posterior 

it arises in a similar manner, within the same distance of 
the Posterior Median Fissure ; but it consists usually of 
Only three or four Fasciculi. 

Both sets obviously consist of Fasciculi of Filaments, sur- 
tounded individually and generally with a Neurilema of 
Pia Mater, continuous with that of the Cord. They extend 
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outwards at right angles from the Cord, but at same time 
converge towards each other ; and they perforate the Ar- 
achnoid Membrane close together. 

The posterior set of Fasdcull is very often entirely want- 



Origins of the Cervical, Dorsal, Lumbar, mid Sacral Nena. 

These Nerves take their Origin, in regular succesuon, 
(Hie below the other, and in the order in which they have 
k Hoy heen named, from the top of the Cervical FortioD of 
\ tbe Cord, to the very extremity of its Dorsal Portion. 
I , £ach Nerve arises by two Roots or Sets of Fasciculi, one 
K'fix)m the anterior, and the other from the posterior sur&ce 
gf the Cord, external to the Median Fissures. 

The Fasciculi of each Set arise, one above the other in a 
straight hne, and immediately converge into one bundle; 
and the Anterior and Posterior Set of the same Nerve, al- 
ways arise from points on the opposite surfaces, correspond- 
ing in point of height. 

The two Roots of each Nerve incline outwards fifom their 
f Prigin, and more or less downwards ; at same time they 
I mutually approach each other ; and at last perforate the 
\ Arachnoid Coat, very nearly, but not exactly, at the same 
r point. The Serrated Membrane of the Cord runs up, in 
f ^e angle between them ; and the Teeth of this Membrane 
I j|)roject outwards to their insertion in the Dura Mater, in 
\ihe interspaces between the Nerves, 
J , AJl the Fasciculi now described are obviously composed 
K.^Nervous Filaments, inclosed in a Neurilema of Pia Ma- 
rnier, which is continuous with that of the Cord. 



Of the Cervical Nerves in Particular. — These arise &om 
the Cervical Portion of die Cord, beginuiug at the lop^ and 
extending to the bottom of it. 
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Their Anterior lloots, take their Origin about a sixth of 
IB inch from tlie Median Fissures ; their Posterior, between 
I a sixtli and an eighth of an inch. 

The Fascicuh composing the Anterior Roots, at the time 
they perforate the Arachnoid Membrane, vary in-number 
\ from two to five ; tliose of the Posterior Hoots, from three 
ven. The Roots of the First, Second, and Third Cer- 
vical Nerves contain fewest ; those of the remaining four, 
iBOst. Varieties, however, sometimes occur in this respect, 
in the opposite Ner\'es of the same Pair. 

The FflscicuU composing the Anterior Roots, are very 
slender at their immediate Origin ; and unite successively 
with each other to form larger Fasciculi. Those of the Pos- 
teiior Roots are of the same dimensions when they arise as 
aAerwards, and are larger than the Fasciculi of the An- 
terior Roots, The lower Cervical Nerves have the largest 
FascicuU. 

There is hardly a fiftieth of an inch between one Ante- 
rior Root and another ; but between one Posterior Root and 
Uiother tliere is in general, from a. sixth to an eighth of an 
inch. Among the Posterior Roots, it is by no means un- 
common to hnd a Fasciculus of one Root sending otf a 
branch to the Root immediately above or below. 

The Roots of the First Cervical Nerve incline a very 
little downwards, and the inclination increases regularly trom 
the First to the Seventh. Their length too, increases with 
tliis obliquity ; the Roots of the First being about a third of 
an inch long, and those of the Seventh, rather more than a 
half. 

Of the Dorsal Nerves in Particular. -~These take their 
Origin from the three upper fourths of the Dorsal Portion 
k«f the Cord. 
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The Ori^ns of their Anterior Boots gradually approach 
the Median Fissure as they descend ; those of tlie First 
being at the distance of a sixth of an inch, and those of the 
Twelfth only a tenth. The Origins of the Posterior Roots, 
on the other liand, are, from the First to the IVelfth, all at 
the distance of an eighth of an inch from the Median Fis- 

The Anterior Roots of all the Dorsal Nerves, except 
the First, consist of one Fasciculus only, at the time they 
perforate tlie Arachnoid Membrane; the First consists of 
three or four. All the Posterior Roots, except tlie First and 
Second, are composed, in general, of two Fasciculi ; the 
First consisting commonly of four, and the Second of three. 

The Anterior Roots, like those of the Cervical Nerves, 
consist at their immediate Origin of very delicate Fasciculi, 
which unite successively with each other, until they form 
one. The Fasciculi of the Posterior Roots arise directly 
from the Cord, of the same dimensions which they preserve 
throughout. Each of the Fasciculi of the Posterior Roots 
is nearly as large as the single Fasciculus composing the 
Anterior Roots. The Fasciculi of both Roots, increase a 
little in size, successively, from the First to the Twelfth 
Dorsal Nerve. 

As to the distance between each of the Anterior and Pos- 
terior Roots, the same remark will apply to these Nerves 
as to the Cervical; with this exception, that the dislance 
between the Posterior Roots rather diminlslics from the 
Eighth to the Twelfth Nerve. 

The inclination downwards of the first Dorsal Nerve, is 
a little greater than that of the Seventh Cervical, and the 
inclinatioa increases regularly in all the remaining Dorsal 
Nerves in succession. 

The length of the Roots of the First, is about two thirds 
of on inch, that of the Twelfth about two inches. 
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V n. 

Of the Lumbar \crves in Partiatlar.— The Lumbar Nerves 
arise from tlie upper half of the lowest fourth of the Dor- 
sal Portion of the Cord. 

The Origins of both their Roots approach nearer and 
nearer to the Median Fissures, from the First to the Fifth. 
The Anterior Root of the First liumbiir Ner\-e, arises about 
a tenth of an inch from the Anterior Median Fissure ; that 
irfthe Fifth about a twelfth. The Posterior Root of the 
First Lumbar Nerve takes its Origin within an eighth of an 
inch of the Posterior Mudian FiBsure ; that of the Hfth 
within a tenth. 

The Anterior Roots, consist, at their immediate Origin, 
of three or four small Fasciculi ; but these, before tliey have 
run half an inch, imite into one Fasciculus, of which the Root 
is composed, until it perforates the Arachnoid Membrane. 
,The Posterior Roots of all the Lumbar Nerves, except the 
Fifth, consist of two Fasciculi, when they perforate the 
Arachnoid Membrane; the Fifth in general consists of 
three. Each of these Fasciculi is formed by the imion of 
several smaller ones, which may be easily traced, quite dis- 
tinct from each other, until the Root is just about to pass 
through the Arachnoid Membrane.' 

£ach of the Fasciculi of the Posterior Roots is as large 
as the single Fasciculus of the Anterior Roots ; except in 
the Fifth Lumbar Nerve, where thev arc always smaller. 

The Fasciculi composing the Roots of the First Lumbar 
Nerve are larger than those of the Last Dorsal ; and those 
of Second, Third, and Fourth Dorsal, arc a little larger in 
ssion. The Fascicub of the Posterior Roots, however, 
of the Fifth Lumbar, are smaller than any of the Fourth ; 
while the Fasciculus forming its Anterior Root, is the larg- 
est of all the Lumbar Fasciculi. 

The Anterior Ro()ls arise about a sixteenth of an inch 
from each other ; the Posterior Roots about an eighth. 
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The First Lumbar inclines more downwards than the 
Twelfth Dorsal Nerve, and the incUnatioa increases from 
the First to the Fifth. 

The First Lumbal- Nerve measures, from its Origin to 
its perforation of the Arachnoid Membrane, nearly three 
inches ; and the rest are longer in succession ; the Fifth 
being more than five inches. 

Of the Sacral Nerves in fflriicttfar.— The Origins of these 
Nerves occupy the remaming part of the Spinal Cord, 

Both their Roots arise a very httle nearer to tlie Median 
Fissures than those of the Lumbal- Nerves. 

In point of number of Fasciculi, both at their immediate 
Origin, and at their perforation of the Arachnoid Mem- 
brane, their Koots are the same as those of the Lumbar 
Nerves. 

In point of size, the Faaciculi of the Anterior and of the 
Posterior Routs, are pretty mudi the same in all of them. 
The Fasciculi of the First and Second Sacral Nerves, are 
as large as the Anterior Root of the Fifth Lumbar Nerve; 
but those of the Third, are only half the size of the Second ; 
those of the Fourth, half the size of the Third ; and those 
of the Fifth, half die size of the Fourth. Those of the 
Fifth, in consequence, are only about a fortieth part of an 
inch in diameter. 

AH the Roots, Anterior and Posterior, arise close to each 
other. 

They have all a greater inclination downwards than the 
Lumbar Nerves, and they incline the more, the lower they 
are; so that the Last Sacral Nerve, is almost parallel to 
that threadlike prolongation from the.Pia Mater covering 
the extremity of the Cord, which was described p. 187. 

The length of the First Sacral Nerve, from its Origin to 
its perforation of the Arachnoid Membrane, is about five 
inches and a half; that of the Fifth, about eight inches. 
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The whole of the Sacral Nerves, together with the three 
lower Lumbar Nerves, extend beyond the lower extremity 
of the Cord, before they perforate the Arachnoid Membrane; 
and the farther beyond it, the higher their Origins. All 
these are accumulated together into a large Bundle, which 
fills the whole remaining part of tlie Spinal Canal. They are 
slightly tied together by delicate Bloodvessels; and partly, 
also, by fine, dense, threads, such as those that are found 
between the Arachnoid Membrane and Pia Mater in par- 
ticular parts, only a great deal longer. The whole Bundle 
is surrounded, loosely, by tiie Arachnoid Membrane, pro- 
longed from the Spinal Cord above. 

In speaking of the inclination of each of the Nerves indi- 
vidually, which compose this Bundle, I have supposed them 
to be stretched out, in a straight line, from their Origin to 
the point at which they perforate the Arachnoid Mem- 
lirane. But this is not their actual portion in the Body. 
In consequence of their exceeding in length, considerably, 
a straight line drawn from their Oiigins to the points at 
which they pass out of the Spinal Canal, they have a bent, 
<x convoluted, or serpentine course ; and appear, even when 
viewed through tlie transparent Arachnoid Membrane, as 
if they were twisted a, little round each other. 
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CHAPTER I. 

THE ANATOMY IN GENERAL OF CELLULAB' SUBSTANCE *. 

The Texture to which this name has been applied, is the 
most extensive in its distribution of any in the machine. It 
is found in almost every region of the Body, and forms a 
part ofalmost every Organ, - 

It has a peculiar appearance, which it is not possible to 
convey any idea of, by words, to those who have not seen 
it. A mass of it, is usually of a greyish colour, and ap- 
pears, when examined by the magnifying glass, to be com- 
posed entirely of delicate fibres. 

When such a mass is laid hold of with the fingers or for- 
ceps, and its parts are gently pulled asunder, it immediate- 
ly separates itself into innumerable transparent laminae, finer 
than the finest cob-web, which intersect each other.in every 
direction, and leave spaces or cells between them of various 
shapes. This separation into cells may also be efiected, by 
simply inserting the point of a blow^^pipe into a mass of the 



* Synonyms. Cellular Membrane ^ Reticular Membrane. Zo^. Corpus 
Cellulosum. 
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sut)staiice and blowing in air, or by injecting into it, a ftuiil 
Huch as water. Either of these experiments shows very 
clearly, that all the cells conimunicate freely with each other; 
for, in this manner, the whole mass may be injected or inflat- 
ed from one point. 

In proportion as we continue to pull asunder a piece of 
Cellular Substance, the smaller laminie successively give 
vay, and several cells arc thus united into one ; until at 
last the whole are torn. The instant the distention is dis- 
continued, the parts coHapse, and the cellular appearance 
vanishes. 

Without mechanical distention of some sort, there is no 
appearance of cells in this Texture, either in the Living or 
the Dead Body. It is merely a substance, of which the 
parts are So constructed, as to assume this arrangement when 
they are gently separated from each other. Wliether it 
consists, in its natural, undistended state, of numberless fine 
lamina;, of a definite size and form, closely applied to each 
other ; or whether the cells are not formed by the mere ac- 
cidental separation of layers of the Substance, always ac- 
conipauicd by greater or less laceration of parts, and of course 
varying with the direction and degree of the distending 
force, it is not easy to determine. 

The ease with which it may be separated into cells, and 
the extent to which the separation may be carried, without 
destroying the cellular apporance, is very different, in dif- 
ferent parts of-the Body. Hence the distinction of this 
Texture into loose and deiist. 

From the very extensive distribution of the Cellular Sub- 
stance, and the free communication of its cells when it is 
distended, air or thin fluids may be made to pass through 

, from any one region of llie Botly almost to any other. 
This is exemplified even in the Living Body, ill the diseases 
called Emphysema and Jaaaarca. 
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On the closest examination of the fine laminfT' which ap- 
pear, on the distention of this Substance, nothing can be 
Been composing them, but transparent, and colourless, fibres, 
of the utmost delicacy. Small Bloodvessels may almost al- 
ways be perceived, after injection, running in great abun- 
dance between the laminit and through the cells ; and there 
is no Texture m the Body, in which Absorbent Vessels 
are so often perceptible ; though their minute b^umings 
may not be easily demonstrable. Delicate ramiAcationa 
of Nerves may be traced through it, in most parts where 
it is accumulated in considerable quantity. 

When macerated for some time in cold water, it acqnires 
a white colour, and a flocculent or downy appearance ; apd 
it becomes a little more elastic than before. 

By long boiling in water, it may be entirely dissolved ; 
imd the solution contains Albumen and Gelatine. 

In young persons, this Texture is more delicate than in 
the Adult, and exists in much smaller proportion. ]n old 
persons, tliere \» not only less of it, in general, diffiised 
throughout the body, but its laminie seem less cxtcn^ble, 
and somewhat more opaque*. 

■ BoRDEu hag wrilten a little calume upon Ms Texture, which he has cill- 
•d ' Le Tl»u Muquein.' (Recberches am le Tmn MuqiisBi, &c) A single 
page, howevrir, would have owpreheiuletl all hia tcDiatks upon it, Uiat ate 
aocurftte. 

Bica*T"( Chapter on the lane Texture, in his * Anatomie Generale,' {Tom. 
I. p. II.) is filled with matter which is not only quite foreign lo the lobject, 
but often vague, and oFleo incarrecL 

By far the best, ai well at the most original essny on the Anatomy of the 
Cellular Eubttaoce, is that by Di. Wilmah HoHTEe, in the Medical Obiet- 
vatiooi and Inquiries Vol II. It is quite wocthj of his great talent*. 
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CHAPTER II. 



THE ANATOMT IN GENERAL OF ADIPOSE SDB3TANCE. 



Every one may be presumed to be familiar with the ap- 
pearance of the Substance called Fat, in the bodies uf Quad- 
rupeds, Tlie Adipose Substance or Fal of the Human Bodyi 
is pretty much the same. 

Next, perhaps, to the Cellular Substance, this Texture is 
the most extensively distributed throughout the Body ; but 
it vanes very much io its quantity, in different individuals) 
It seems, almost every where, to be accompanied with Cel- 
lular Substance; whether, indeed, it ever occurs without 
this Texture, is very doubtful. 

Its colour and consistence vary a little, in diiferent regions 
of the Body. In some, it is of a pretty deep yellow colour, 
in others, straw-coloured ; in some parts it is pretty firm 
and elastic, in others, rather soft and easily torn. In mak- 
ing this comparison, however, it is necessary, that the dif- 
ferent specimens submitted to examinalion, should be at the 
. same temperature ; for example, betwixt OS" and 100° Fab^, 
which is nearly the standard temperature of the Living Body. 

It is obviously composed of two distinct substances ; an 
Oily Matter, and a Vascular Cellukir Texture, in which this 
Matter is contained. 

The Oily Matter possesses all the characters pliyacaland 
cbcmical, of the class of Oils called Fixed. Its inore pe- 
culiar or specific pK)perties, do not seem to have be«i inves- 
tigated. It is deeper in its colour in some parts than in 
others ; and the colour of the whole Texture obviously d&- 

tpends upon it It seems to me most probable, that it exists 
every where in the Living Body in a perfectly fluid state. 
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I judge SO, at least,, from an examination of different por- 
tions of Adipose Texture, taken from the Dead Body, ami 
raised to tlie temperature of the Living ; for the fact can- 
not be easily ascertained on the Living Bofly itself. In all 
Surgical Operations, however, I observe, that when a thick 
portion of Adipose Substance happens to be divided, minute 
globules of Oil may be seen swimming, in great abundance, 
in tlie stream of Blood that Sows from the wound. 

As to the Vascular Cellular Texture which contains the 
Oily Matter, it appears to consist of little spherical cells, 
placed closely together, side by side. These cannot be dis- 
tinctly seen witliuut a magnifying glass. They vary a little 
in their size, but are all exceedingly minute. I have made 
no measurement of them ; hut according to Da. Monro*, 
none of them exceed the eight-hundreth part of an inch, 
nor are less than the six-hundredth. 

One cannot be certain whether they communicate with 
each other ; though I perfectly agree with Da, Huntke'J', 
that the incompressibility of Adipose Substance, and the 
impossibility of moving its Oily Matter from one portion of 
it to another, by means of moderate pressure, renders such 
commmiication extremely improbable. 

Of the nature of the Texture which forms the cells, I 
know nothing, but that it seems to be fully as delicate as 
Cellular Substance, equally transparent, and, like it, to exhi- 
b-t an appearance of slender filaments, when raised with the 
point of a needle, and inspected with the microscope. Abun- , 
dance of little Bloodvessels may be seen running through 
it, though it is not perhaps upon the whole so Vascular as 
Cellular Substance ; and both Absorbents and Nerves, bj 
proper management, may sometimes be tracCd into it, to a 
considerable degree of minuteness. Many Anatomists have 



■ DespriptioB of Ibe Buns MofOJ», fci'.p. 37. 
f Med. Oliwr. md luquiriet. II. p. 34. 
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pronounced it to be nothing else but Cellular Substance, in- 
to the cells of which an Oily Matter has been exhaled. But 
I there is obviously no resemblance between its cells and those 
L of that Texture. Clusters of cells of Adipose Substance 
t seem always to be tied together by Cellular Substance ; 
■and yet the cells of the two Textures, do not appear to have 
the slightest communication with each other. Altogether, 
I can have no doubt that they are of a different nature. 
Dii. HcNTEK * pointed out this distinction long ago, and 
yet it is singular how much it has been overlooked. 

The quantity of Adipose Substance diffused over tiie 
whole Body, is in general smaller, the younger the sub- 
ject. It is also more tender, and paler in its colour. In 
most coses too, the quantity begins to be diminished in the 
Decline of Life ; though by no means in all, as must be con- 
sistent with tlie knowledge of every one. Its colour at same 
time becomes yellower, and I think, upon the whole, that it 
acquires a firmer and tougher consistence. 



CHAPTER III. 

E ANATOMY IN GENERAL OF MUSCLE. 



The Texture which Anatomists have distinguished by 
the term Muscle, is that which is commonly known by the 
name of Flesh. Those, therefore, who have not seen this 
Texture in the Human Body, may form a very good idea 
of it, by an examination of the Flesh of Quadrupeds. 

Its colour varies a good deal. Inmost parts, it is ofthat 

I peculiar tint, which is generally known by the term Flesh- 
Colour; but in some organs, it is considerably browner 



* Madical Obi, and Inquiries. II. p. 33. 



SM nntSCLE IN OENEBAL. 

than t)uB ; and in otbere, greyer. Very thin slices of U are 
semi transparent 

Its consistence, bi the Dead Body, is subject to the n^ 
most variety ; not orJy from causes operating after, but pre- 
viously to, Death. The property oi" Irritability or CotUrae- 
tilily, also, which it possesses during Life, and which it is 
the business of Pbystoiogy to treat of, causes its consistence 
to vary, even in the Living Body. 

]t seems to be composed of delicate Fibres of a peculiar 
nature ; of a substance like Cellular Substance enclosing 
these Fibres, and uniting them together ; and of Bloodves- 
sels, Absorbents, and Nerves. 

Much has been written respecting the Fibres ; and a good 
deal still remains to be investigated. In the meanwhile, 
Prochaska's description of them*, a[^ars to me by far the 
most accurate. 

Were we to judge of them, merely from an examination, 
with the naked eye, of various specimens of Muscle takea 
in the most recent state from the Dead Body, we shoukl 
say, that they were sof"t, straight, red dish -coloured, solid. 
Fibres ; more or less flattened or angular ; varying in diame- 
ter from the twentieth to the hundredth part of an inch ; 
placed parallel and dose to each other; and thus collected 
into Fasciculi of various sizes, which generally unite with 
other Fasciculi to form larger ones, and these again with 
others, and so on. 

But there is no Fibre, however small to the naked eye, 
which may not be seen, by the aid of the microscope, to be 
composed of Fibres still smaller; and Fibres which, when 
examined in the recent state, even under the microscope, 
appear to be simple, in general resolve themselves into Fila- 
ments still more delicate, after having been for some time 
Opposed to the action of boiling water. This operation, 



Opcr. Miu. Pais I. p. 160. 
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> while it strengtbeos the Fibres, and renders them more 
opaque, seems to soften or dissolve the connecting medium 
between them. 
K ^ We should form then but a very imperfect idea, it is ob- 
^Bnous, of die structure of the Muscular Fibres, were we to 
^^sontent ourselves with such an analysis a3 can be made of 
tbem in their unprepared state, and without t)ie assistance 
of magnifying glasses. Pbochaska lias employed these 
means with great industry ; and the following are the re- 
sults uf his investigations. 

In the first place, the Fibrous part of every species of 
Muscle, may ultimately be resolved, into Fibres of iIip same 
form, dimensions, and general appearance. The tenuity of 
these is very great ; their diameter not much excee<ling, 
the forty-thousandth part of an inch, perhaps *. There is 
not the least appearance of their being divisible into smaller 
Fibres; P&ocuaska seems to have no doubt that these arc 
the smallest Fibres of Muscle. He calk them Fila Carnea ; 
but I am rather inclined to denominate them, the Primary 
Muscular Fibresf. They are very variable in their length. 
It may bo collected from some of Pbochaska's observations, 
that he conceives they extend, in some parts, to nearly three 
feet. However long they are, they preserve tlie same 
diameter throughout. As far as one can judgfe fmni a 
transverse section of them, none of them are perfectly cir- 
cular in their shape ; they are all more or less flattened or 
angular. They have no appearance of hollowuess ; but 
seem to be solid diaphanous filaments 

^In the second place, tliese Primary Fibres, placed parallel 
i close to eacli other, are in the first instance united into 

, • F«aaa*<XA mya, tbat ha Fouud Ibeir itiameter to be, seren or eight times 
the jreatest clismeler of a red globule of the BlooJ. 

■(■ The term Priimry is here employcil in the same manner as the warJ 
B Simple is bj cliemiiU, u denoting lometlilng not yet dcntoiii rated lo bt Com- 



Fasdculi, which in all sorta of Muscle, appear to be pretty 
□early of the same form and thickness. I propose to call 
these, therefore, the Primajy Fasciadi'. In a transTcrse 
section, tliese Fasciculi always appear polyedrous ; triangu- 
lar, or quadrangular, or pentagonal ; but never circular. 
As to their thickness, I observe, that, in the representation 
which Pbochaska has given of their appearance, as seen 
through a microscope magnifying the diameter two hundred 
6mes, the largest of them does not exceed an eighth of an 
inch, and the smallest is not below a sixteenth. In point 
of length, they are various ; but Pkochaska affirms, that 
he has traced them extending, unbroken, and unconnected 
with any other Fasciculi, from one end to the other of the 
longest piece of Muscle in the Body, (viz, the Sartorius 
Muscle) which is fully two feet in length. 

In the third place, two or more of these Primary Ftud- 

ml', are generally found placed parallel and close to each 

other, so as to form larger or Secondary Fnacicuti; these 

i ffgain, are often, though not always, united into Fasciculi 

Btill larger, which might be called Tertiary j and so on. 

Such are the more important of Puochasea'« observa- 
tions respecting the Muscular Fibres. In one microsco- 
pical inspection, apparently of the Primary Fibres, made 
by the Wekzels -f-, each Fibre appeared to them to be oom- 
posed of exceedingly minute, roundish, corpuscules. The 
.piece of Muscle, however, had been previously steeped in % 
[ mixture of Muriatic Acid and Alcohol for eight days. 

The substance which unites the larger Fasciculi of Mus- 
cle ttigether, corresponds, in every particular, with the Tex- 
ture already described under the name of Cellular Sub- 
stance. But tile connecting medium between the lesser 
Fasciculi and between the Primary Fibres, is so delicate at 



'_ Pkocuask* bag rather inojitl; Jc Dominated tb«e, ^irz Jl/utnlarci. 
^ De Peoitioi. Stiuct p. 35. 
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I not to admit of accurate examination. I imagine, liowever, 

I that it is of the same nature as the rest ; very delicate fila- 

I DieDls, at least, like those seen in Cellular Substance, are 

always perceived between the finer Fasciculi of Muscle, when 

they are gently separated from each other. 

The Bloodvessels of Muscular Texture admit of easy 
injection in all parts of the Body. In Muscle which is com- 
posed of large Fasciculi, their ramifications may be traced 
to a considerable degree of minuteness between these, al- 
ways accompanying the different sheaths of Cellular Sub- 
stance. In what manner, however, the exlremiiiea of the 
Arteries and commencements of the Veins, are disposed with 
respect to the Primary Fibres, is not known. 

Absorbent Vessels have occasionally been injected, on the 
surfaces of certain portions of Muscle in the Body ; but 
they have not hitherto been traced far between the Fasciculi; 
Nerves may often be followed, by dissection* to a great 
^gree of minuteness between the Fasciculi. They ramify 
in the Cellular Substance like the Arteries; and after a 
numberof subdivisions corresponding to the different orders 
of Fasciculi, terminate at last, in all probability, in the sub- 
stance of the Primary Fibre. TbiS] however, is merely con- 
jecture- 
When thin sUces of Muscle are eJcposed to a stream of 
dry air, they become brownish, semi-transparent, and very 
tough. When plunged into cold water, on the other hand, 
if the water be regularly renewed, Muscle loses its Vednes, 
entirely, the Fibrous part remaining of a straw colour. 
The whole Texture, too, swells out in consequence of the 
maceration, and gradually becomes softer. 

Alcohol, diluted Acids, Corrosive Sublimate, Alumn, 

, Common Salt, Nitrate of PoLiss, increase the consistence of 

Muscle, contract it slightly, promote its separation into 

Primary Fibres, and affect its colour variously. The first 

I three render it paler ; Alumn gives it a greater degree of 
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toughness tlian any of the rest, and usually changes ilB co- 
lour to brown ; Nitrate of Potass aud Common Salt make 
it more fiorid in its hue ; and although they render it some- 
what firmer at first, this eftect seems gradually to go oiF, 
and it becomes softer or more tender; its decompoution, 
however, being at same time retarded. 

I do not find that the Chemical Troperties of Muscle in 
the Human Bodvi have hitherto been particularly investi- 
gated, Numerous and very minute analyses, however, have 
been made of this Texture in Quadrupeds ; a full account 
of which will be found, in all the Elementary Works on 
Chemistry". From the dose resemblance which subsists be- 
tween tliis substance in Man and in these Animals, there 
can be no doubt, that when Human Muscle is submitted to 
the same operations, similar results will be obtained. In 
all probability, it will be found, I . That after it has been 
long exposed to the action of boiling water, it yields to the 
water a quantity of Alhumeu, Gelatin, the Extractive Mat- 
ter described by Tuouvenel, and a little Phosphat of Soda 
and of Ammonia ; and that the fibrous substance which r& 
mains undissolved, possesses all ihe properties of Fibiin; 
2. That when a portion of Muscle is calcined, it leaves about 
6 per cent, ils weight of Saline Matter, composed chieHy of 
Phosphates of Soda, Ammonia, and Lime, and CarboDat of 
Lime. 



Theue are various portions of Muscle in the Body, which 
are smaller, in general, in the Female than in the Male ; 
but whether this depends, in any degree, on an actual dif- 
rence in the diameter of the Prim ry Fibres, has not been 
ascertained. In other respects, this Texture seems to be the 
same in both Sexes 



■ S«eia particular, MiiKiAT'aS;9t«u of Chemistry, tV. p. 6lS ; Tkomsqs's 
Sytleni of Chemiitrf, V. p, Sii; HsMBT'sElsiDeatsorCbemJatry, II. p. 304. 
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AfnscLE is uniformly observed to be paler, and softer, in 
young persons than ia the Adult; and more eo in pro- 
portion to their youth. I confess, too, I can have little 
doubt, that the Primaiy Fibres are actually more slender 
in the earlier periods of Life than afterwards. It will also 
be found, I presume, that in Man, as well as in Quadru- 
peds, the Muscle of young subjects, yields a much greater 
quantity of Gelatine, proportionally, to boiling water, and 
less Fihrine, than of Full Grown persons. 

In the Decline of Life, Muscle becomes paler again, and 
distinctly more delicate in its Primary Fasciculi, than in the 
Adult In all probability, too, its Primary Fibres dimi- 
nish. 



CHAPTER IV. 
THE ANATOMY IN GKKEEAL OP SKIN, 

Tuts general integument of the Body, varies in its tliick- 
ness, from about a fifth to a twentieth of an inch. 

It is exceedingly tough, and is by far the most elastic of 
all the softer Textures. 

The appearance of its external surface I suppose to be 
faniiliar to every one. Furrows of different sizes are pei^ 
ceptible on it. The largest of these, are such as are seen 
m the Palm of the Hand, forming an appearance somewhat 
like the Tetter M; or opposite the joints of the Fingeri 
Specimens of almost all the lesser kinds, may be perceived, 
on the back of the Hand. These intersect each other in 
every direction ; leaving spaces of various forma between 
them. All these Furrows are made shallower by distend- 
ing the Skin ; the lesser ones disappearing altogether, when 
the distention is considerable. 
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ThB Skin in certain parts, as around the Ala; and Tip of ■ 
the Nose, on the Chin and Cheeks, and in the Axillae and 
Groins, exhibits a number of greyish or yellowish colnured, 
circular, spots, from a hundredth, to a fortieth or fiftieth 
part of an inch in diameter. These are tlie mouths of little 
cylindrical ceils called Sdiaceotis Follkks, which dip strtughl: 
down into the Skin ; and are generally filled with a seba- 
ceous matter, which becomes a httle coloured on its surface, 
and so enables us to discover the position of the cyste con- 
taining it. 

My present belief Js, that there are no distinct Ports vi- 
sible, either with the microscope or with the naked eyc^ on 
the outer surface of the Skin, in its natural state ; but this 
is a point to be further investigated. I cannot perceive 
any appearance of them, at the points from which the Hairs 
spring; these little prolongations seem to fill up completely 
the canals by which they penetrate to the surface. The lit- 
tle depressions which have been described as Pores, on the 
tops of the Ridges observable on the Skin covering the 
points of the Fingers and Toes, I shall have occasion to con- 
sider afterwards, when treating of the Integuments of the 
Extremities ; but they do not appear to me deserving of the 
name of Pores. 

The appearance of the inner surface of the Skin, is very 
different from the outer. One cannot give an idea of it hj 
words. I may observe, however, that except in a very few 
parts, it exhibits a number of depressions, placed close to 
each other, and varying in size from a twelfth to an eighth 
of an inch or more, which give an areolar appearance to the 
whole surface. Bichat *, who first took notice of these de- 
pressions, affirms, that besides the passages for the Hairs, 
there are little pores or canals in the bottom of each of them ; 
-nhich penetrate to the outer surface of the Skin, and serve. 
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as he conceives, for the transmission of Bloodvessels, and 
£xlialent9, and Absorbents, and Nerves, to that surface. I 
believe, however, it will be found, that these pores are not 
perceptible in the recent skin ; but that they arc the effect* 
el' maceration. 

The Skin consists of two parts, placed one above the 
other, in the form of layers or laminie. Tile inner lamina 
is called True Skin*; the outer, Cuticle, Epidermis, or 

These two adhere to each other so closely, not only during 
Life, but in the recent Dead Body, that it is in vain to at- 
tempt separating them, without destroying eitlier the one or 
the other. The method by which I have always found, that 
they may be detached from each other with most ease, and 
with the least injury to either, ii, to preserve a piece of Skin, 
either on the recent subject or detached from it, carefully 
from moisture ; and at the end of a week or ten days, or of 
fi longer or shorter period) according to the state of the at- 
mosphere, such a degree of decomposition generally takes 
place, as enables one, by the gentlest pressure, with tlie 
point of the finger, in an oblique direction on the Cuticle, 
to separate it completely from the True Skin. Maceration 
in cold water, or plunging into boiling water, I do not find 
by any means well adapted for producing this scpiiration ; 
the former process is always exceedingly tedious, and both 
injure the texture very much, of the parts whicli they sepa- 
rate. 

The True Skin, is that part of the Skin upon which its 
strength entirely depends. 

Its outer surface corresponds almost exactly iu appear- 
ance, with the outer suriace of the Skin, before the Cuticle 
has been removed. It presents precisely the same Fur- 
rows; and is only the ehghtest shade lighter in its colour. 

• SvNoiiT«E. ia(. Corium. fr. Le ClioriflB. 
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In peeling off the Cuticle, however, the Hairs are in gene- 
ral extracted along with it, from their canals in the True 
Skin. Consequently, when the outer surface of the True 
Skin is examined with a microscope, a number of little bolea 
are seen in it, which were not perceptible on the whole Skin. 

The intimate structure of the True Skin is quite pecu- 
liar. It acems chiefly made up of a species of very small, 
hut dense, whitish fibres, which are interwoven with each 
other closely, and in every direction ; but which are more 
firmly compacted together, the nearer they are to the outer 
surface. These fibres appear to me to resemble those which 
compose the External Coat of an Artery, more than any 
other Texture. By maceration in cold water, they are ren- 
dered easily separable from each other. 

Bloodvessels enter largely into the composition of the 
True Skin, They admit of being injected with the utmost 
facility, and to the greatest degree of minuteness. The 
outer surface is always much more vascular than the in- 
ner ; and it is to the Blood circulating in these Vessels, that 
this surface entirely owes its red colour in the Living Body. 
After having injected the True Skin with Size and Vermi- 
lion, so minutely, that ils outer surface had acquired a bright 
red colour, and many fine ramifications could be traced upon 
h, with a magnifying glass, I have repeatedly endeavoured 
to remove the redness and vascidarity, by scraping the sur- 
face, firmly, with the edge of a finescalpl; but always with- 
out success. The Vessels seem to be completely incorpo- 
rated with the substance of the Texture, 

The Absorbent Vessels of the True Skin are so large and 
so numerous, that after a successful injection of them with 
Mercury, the whole outer surface looks, at a little distance, 
like a sheet of silver. They are very easily injected. Their 
distribution, resembles network more than regular ramifica- 
tion. There is no iippeanince of distinct origin any where 
among them ; and I have never seen the smallest particle 
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•f the Quicksilver escape from the outer surface, in the most 
successful injections. 

There are few Regions of the Body, in which distinct 
branches of Nerves may not be traced, entering the internal 
surface of tiie True Skin, from the parts beneath. Many 
of their ramifications, on this surface, may often be display- 
ed by dissection ; but it is difficult if not impossible to fol- 
low them into the outer surface. Their actual mode of ter- 
mination is nowhere known. 

With respect to the Sebaceous Follicles, all tliat I can dis- 
cover is, that they are little, smooth, cylindrical cells in the 
True-skin, which penetrate almost completely through to its 
inner surface. 

The Canals In the True Skin for the transmission of the 
Hairs, are all more or less oblique to its surfaces. 

The True Skin, when dried, becomes hard, elastic, yellow- 
ish or greenish like born, and semi transparent A portion 
of it, in this state, plunged into Oil of Turpentine, becomes 
perfectly transparent. Maceration of the True Skin in Cold 
Water, after a considerable length ctftmic, renders it softer, 
looser in its texture, and at last reduces it to a kind of pulp. 
When plunged into Boiling Water, it instantly shrinks up 
to a great degree, becomes thicker, and greatly more elastic. 
In proportion, however, aa the boiling ia continued, the elai- 
ticity is destroyed. 

With respect to the Chemical Properties of this substance, 
all I have to remark at present is, that I have found it may 
be completely dissolved by long boiling in Water, and that 
the solution contains a large quantity of Gelatine. I have 
no doubt, however, that if submitted to the operation of the 
same agents, as have been employed in the analysis of the 

■ue Skins of Quadrupeds*, it would be acted upon in a 
Similar manner. 



■ See Oie Ss-stema of Chcmlslry wbicU "er< refttrtJ to at p. 93#. 
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The True Skin is invariably united to the parts which it 
covers, by mcnns of CeUular Substance, which is intiniateljr 
interwoven with lis inner surface. 

When a blister happens to be formed, by any accident, 
f)n the surface of the Body, the pellicle which is raised by 
the fluid of the bhster, and which, when divided, allows this 
Suid to escape, is that part of tlic Skin, which is called the 
CiUicle. Every person, therefore, I presume, has a pretty 
good general idea of this substance. 

To enable one to examine it minutely, it must be separ- 
ated from the True Skin, in the manner already described. 

It is seldom more than a f]i\h or a sixth part the thick- 
ness of the portion of True Skin which it covers. 

It is inferior in elaslieity to the True Skin, very flexible, 
and easily torn. 

It is transparent, and of a slightly yellowish-grey colour. 
The colour of the outer surface of the True Skin is, there- 
fore, seen through it ; and upon the colour of this surface, 
blended with the slight tinge of grey from the Cuticle, I 
have no doubt whatever, that the natural colour of the Skin> 
in all Europeans, depends. 

Its inner surface presents an appearance precisely there^ 
verse of its outer, and of the outer surfaceof the True Skin 
to which it is applied ; every Furrow or Depression in these, 
has a ridge or Eminence corresponding to it in the other, and 
vici vtraS. In general, however, as was formerly remarked, 
when the Cuticle is peeled oft' from the True Skin, the 
Hairs are extracted along with It ; consequently, the por- 
tions of the Hiurs which were lodged in the canals of the 
True Skin, are now seen projecting from the inner surface 
of the Epidermis. I once thought, that each of these canals 
in the True Skin, was lined with a little sheath of Cuticle, 
which came away with the portion of the Hair contained lu 
the canal; but on more attentive examination, I suspect, 
tliat this is not tlie case ; but that there is simply a perfora* 
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tioo In the Cuticle, corresponding exactly to the mouth of 
the canal in the True Skin, I believe that tliis is its ar- 
rangement also, with respect to the Sebaceous Follicles, 

When the Cuticle is examined in the closest mEinner, 
cither with the naked eye or with the microscope, not the 
slightest appearance can be discovered in it, either of lami- 
nie or fibres ; nor has maceration, nor any other process 
with which I am acquainted, the least effect in unfolding 
any structure of thi.s sort in it. In almost alt persons in 
health, there are certain parts of the Soles of the Feet, on 
which the Epidermis is diviaible into layers; but this seems 
to be purely the effect of compression, which accumulates 
into a thick stratum, those portions of the Cuticle which 
are constantly separated from its surface, and which in other 
parts of the Body, are immediately removed. This lami- 
nated appearance of the Epidermis, is never seen, in the 
Soles of persons who have been long confined to bed, or in 
those, who, from accident or disease, have not been able to 
put the foot to the ground. In the Palms of the Hands, too, 
the Scarf-Skin may sometimes be peeled off in layers ; but 
only in persons, in whom this part of the Body has been ex- 
posed to constant and considerable pressure. 

One would have expected to have found the Cuticle fuH 
of Pores ; and yet it is curious, that, even with the most 
powerful microscopes, not a single pore can be seen in it. 
CaiiiKSHAVic's observations on this subject accord so com- 
pletely with my own, that I cannot do better than trans- 
cribe them. 

" When a piece of Cuticle," says he, " falls off from the 
f Cutis", some of the Hairs go with it, and some remain 
" with the Cutis. Those Hairs certainly perforated the 
?' Cuticle, yet in the microscope not the least vestige of these 
" perforations can be traced. In places where the Hairs 



■ By emit, he menps Tnie Skin- 
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" eitber do not exist, or where they are invisible, where, 
" hcwever, the pores are I'ery numerous, as on the Nose 
" and some parts of the External Ear, no perforationa can 
" be traced in the separated Cuticle ; though the sebaceous 
" matter could formerly be pressed from the cavities of theee 
'< pores on the Nose, in the form of a small worm, of sonu) 
(' considerable length." — " I perforated pieces of Cuticle 
" with a fine needle, but these perforations were invisible 
" in the microscope, as they would have been had I perfo- 
" rated the clastic gum. The pores of filtrating paper, 
" when dry, are very manifest in the microscope ; but oa 
" wetting this paper, they become invisible*." 

Their can be little doubt, that the Cuticle is entirely deft, 
titute of Bloodvessels, Absorbents, and Nerves. Nothing 
resembling tlicsc, has ever been seen in this substance ; and 
it exhibits no phenomena, either healthy or diseased, in the 
Living Body, which would lead us to infer that it possesses 
them. It is the first substance, therefore, which we hare 
hod occasion to consider, which is truly inorgsnized or mm- 
vaacitlar. 

In separating it from the True Skin, in the manner for- 
merly recommended, particularly in a piece of Skin from 
the Soles of the Feet or Palms of the Hands, a number of 
very delicate, trausparent, colourless filaments, may in ge- 
neral be seen, stretched out in the angle between it and the 
True Skin ; which sometimes admit of being extended to 
the length of nearly an inch, before they give way. Dr. 
HuJiTEift-, who has described and repiesonted these fila- 
ments exceedingly well, regarded them as the Vessels of the 
Sweat, pas^ng from the True Skin to the Cuticle. Twenty 
years before, (altl)ough Dr. Huxtkil does not seem to have 
been aware of this,) the same filaments had been taken notice 

' Experiment! ou the Insensible Perspiratioiii p> 13> 
i Medic. Obspr. mid Inquir, II, p. 52. 
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of, and the same opnion entertained with respect to them 
by Kaau*. CRiriKSHANK-f- conceived, that, if they were not 
Vessels, they were exceedingly fine processes of the Cuticle, 
which lined the smallest pores of the True Skin. But I can 
have no doubt, after repeated examination of them, that 
these filaments are neither Vessels nor processes of Epider- 
mis ; but that they are merely threads of that mucous mat- 
ter, which always forms between the Cuticle and True Skin 
after Death, in consequence of decomposition. Similar fi- 
laments may be produced, at pleasure, by placing a small 
quantity of any viscid substance between two plates of glass, 
srd then gently separating the plales from each other. 

When Cuticle is diicd, it diminishes in bulk, but be- 
comes firmer, more elastic, and somewhat yellower. 

Pretusely the opposite effects are produced by maceration 
in Cold Water. It swells out a little, is rendered softer and 
less elastic, and acquires a considerable degree of whiteness 
and opacity. It a a substance, however, which imbibes 
water very slowly. It is not until after l<mg continued im- 
mersion of the Hands or Feet in water, that the Cuticle of 
the Palms or Soles, takes up enough of this fluid, to render 
it white and opaque ; and yet I suspect, that the Epidermis 
of these Regions imbibes moisture more readily, than that 
of any other part of the Body. This^is the reason, obvi- 
ously, that the fluids of Blisters or Vesications in the Liv- 
ing Body, are so long of escaping; and Uiat the Skin of the 
Dead Body is so long of drying, even in the driest atmo- 
sphere, provided the Cuticle has not been removed from it. 
This property of the Epidermis, was first pointed out by 
Dr. Hunter J. 

When plunged into Boiling Water, Cuticlescarcely suf- 
fers any apparent change at first ; but after a little while, 

■ Perapiratio DiLta Hippoitati, p. 4'J. 

f Eiperitnenti, &c. p. 25. 

J MeJ. Observ. and Inquiries, II. p. is. 
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it becomes whiter and more opaque ; and if removed, will 
be found to have lost a great deal more of its elasticity, thim 
it would have done, in tlie same time, in Cold Water. 

Witii respect to its Chemical Properties, it may be oIk 
served, 1 , That when thrown into the Fire, it burns exactly 
like a piece of Horn or Feather, and emits a similar smell. 
2. After long boiling in Water, it yields to the Water, only 
a small quantity of Gelatine. The undissolved substance, 
scarcely differs from the ori^nal Cuticle, either in bulk or 
appearance. 3. The Pure Fixed AJkaUes dissolve it com- 
pletely ; forming with it a substance of a soapy consistence. 
Perhaps, it is, in some degree, owing to a partial solution 
of this kind, as Dr. M dubay* has remarked, as well as to 
the small quantity of Oily Matter which generally besmears 
the Skin, that when we rub a httle of an Alkaline Ley be- 
tween the Fingers, we experience so strong a soapy feel. 
4. When plunged into Pure Nitric Acid, it instantly ac- 
quires a yellow colour "t" ; in the course of twenty minutes. 
it becomes thicker, softer, and more opaque ; and in twenty- 
four hours it is reduced to a yellowish pulp. Pure Muria- 
tic Acid acts upon it much less powerfully, and more slow- 
ly ; only rendering it softer, and a little thicker at the end 
of twenty-four hours. Pure Sulphuric Acid immediately 
gives it a deep-brown colour ; and in twenty-four hours 
renders it thicker and more elastic ; so that it is not imlike 
a thin slice of Glue, both in colour and consistence. 5. A 
Saturated Solution of Corrosive Subhmate in Alcohol pro- 
duces no change upon it whatever. 

• Syitem of Chemiilry. IV. p. 626. 

-f- CiDIKiHiiHK meDtioiu it at % rpmarkalile rrcult of hi> experiineuU witb 
llitrous Acid BoJ the Cuticle, that althDugta Ibis Acid gives tbe Epidermw a 
yeltov culouc as bodd ri it toucbo it in the Living Body, yet it hai uo imme- 
niediate effect of this kind upon it, in iti lepiraled etnte. I an pfelty lure, 
however, thatthii must have been owing, to liiii having employed pieces of Cu- 
tide in hil ExpeiimeotB, laiich more moJEt thau Uiil jubilance geaerally it. 
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I have already had occasion to remark, the firmness of 
Ihe connexion subsisting between the Cuticle and the True 
Skin. It may further be observed, that' when a piece of 
recent Skin is divided, not the slightest perceptible space 
Gocms to intervene between tliese two. They adhere as 
closely to each other, as the particles of cither of thorn do 
separately. The separation which is so eas'dy effected be- 
tween them, sometime after Death, is, obviously, the con- 
sequence of a decomposition of part of the outer surface of 
the True Skin, or of the inner surface of the li^piderrais, ori 
partly of both. The product of the decomposition, is a 
highly foetid, viscid, transparent, matter. 

About a hundred and sixty years ago, a layer of a sub- 
stance, somewhat like another Cuticle, was described by 
Malpighi", as intervening between the Cuticle and the 
True Skin, to which he gave the name of Corpui Mutostim 
et Rettcuiare. This substance, he affirmed, was black in 
the Negro, and of various lighter colours, in the otlier va- 
rieties of the Human Species ; and to it, therefore, he as- 
cribed the colour of the Skin in general. Since his time, 
most Anatomists have continued to describe a similar sub- 
stance, under the same, or a ^mllar, name, such as Reticulum, 
or Reliculum Malpighianum, or Rtte Mucoaum ; some regard- 
ing it as a layer of the Epidermis, others as a distinct tex- 
ture ; some considering it as non-tascttlar, oUiers as nothing 
but a network of Vessels-^ ; all, however, agreeing, in as- 
, ,cribing to it the colour of the Skin in general. In the 
>-Negro it is black, and in the other varieties of the Human 



■ Oper. Omn. II. Dc Eiit*rn. Tact. Otg. 

f This last is Bichist's opinion. Anat. Oeii. IV. p, 655. I llnil it quite im- 
ponible to cgnccive, nhat extraurdiiiar; fallacy it coulil have been, wbidi 
hare led this ingBnioiiB Anatomietto believe, that tberewBf such n guh- 
e, between the Cuticle and True Skin, 3B lie has ilescribed so minutely, 
under tbe name o[ Carpi Rtliculaire. There is not only no such MembTana 
In this situation, but nothing at all reaeuibiiug it. 

VOL, I. IL 
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Species, it was said to correspond, exact!)-, willi tbeir parti- 
cular hue. 

In the Negro, Caffre, and Malay, I have E;atisAed my- 
scli' by many dissections, that there is a Black Mnnlrane in- 
terposed between the Epidermis and the True Skin, upon 
which the dark colour of these people entirely depends ; 
and hence i have no doubt, that the colour of Black Men 
in general, is owing to a similar substance. This Mem- 
brane sometimes peels off with the Cuticle, and sometimes 
adheres to the True Skin. It is more tender than the Cu- 
ticle, and thinner ; but like it, perfectly inorganized, and 
without any appearance of holes, or plates, or fibres*. But, 
after the strictest examination, I have not been able to find 
any light-coloured Rete Mucosum, corresponding to this 
black one, in the inhabitants of Great Britain, nor in. those 
of other nations, resembling them in colour. I have tried 
all the means usually said to be necessary for discovering it, 
and many others besides, but always without success : I am, 
therefore, dis]}oscd to deny the existence of any such Mem- 
brane in White Persons. The greater number of Anato- 
mical writers seem to liave copied the description of it, one 
irom another; and I have httle doubt, that those who con- 
ceived they had actually seen it, had seen only the Cuticle, 
from which they had previously peeled ofi' some superfidal 
layers. The ailour of the Skin in While People depends, 
partly on the Cuticle, but chiefly on the True Skin, as al- 
ready remarked, (p. 336.) Whether this be the case, also, in 
tlie Tawny Varieties of the Human Species, or whether they 



' Meckel's descripCiun □[ tbi9 Membrane IB tb« moat minute, aoit the most 
accurate, I have met with. (HJtl. ie I' Acad Roy. de Berlin 1153.) 

Tbig author takes aotice of a foct, which I have had man; opportunitiM of 
observing; lix, that tlie Cicutricei of Rounds, Bod tlie marks of the small Pox, 
or of Dicers of an; kind in Black People, so far from remaining white, as many 
have a«eerted, unifonul; become blatkei tliui the other parts of the Skin. 
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have not a Tawny Membrane, like the Black Membrane of 
the Negro, I have had no opportunity of ascertiuning. 
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The Skin of the Female is thinner than that of the Male, 
and the Furrows on its surface are narrower and less deep. 
I know of no other difference between them. 

In the Fcctus and yoiuig subject, the Skin is not thinner, 
in pro^rtioR to die other parts of the Body, than in the 
Adult. There is an obvious diminuUon, however, in its 
thickness in Old Age. 

The same Furrows may be seen in the youngest Fcetus, 
on the outer surface of the Skin, as in the Adult ; and of 
the same size proportionally. These Furrows, therefore, 
are not the consequence of frequent folding of the Skin by 
the action of Muscles, or the bending of Joints. The 
Wrinkles in old persons, are of a different nature altogether ; 
they are produced by the wasting of the soft parts which 
the Skin covers. 

The Skin is less clastic in the young subject than in the 
Adult ; and less elastic still, in old persons than in young. 

The True Skin is as thick, proportionaUy, in the Fcetus 
as at Maturity ; and its structure is the same. The Blood- 
vessels, however, on its outer surface, are always more easily 
injected, the younger the subject. The True Skin in old 
persons is almost always, thinner, proportionally, than in 
the Adult ; and its Vessels are less easily injected. 

Except the difference of thickness, and a slight diminu- 
tion in its elasticity in Old Age, the Cuticle is the same 
throughout the whole of Life*. 



* The Nails will be cocissdered alone '''^h Ibe latcgui 
■s, ma different part fif the Work. ^ 
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It is unnecessary to say any thing respecting the general 
appearance of the Hairs of the Human Body ; at least of 
that portion of them which projects beyond the surface of 
tlie Skin. I shall con&ne niyself, therefore, to circumstan- 
ces which are less familiar. 

In every Hair, three parts may be Jib tingui shed ; the 
Root, Middle Pari, and PoinL In the Raul, I comprehend, 
not only that portion of the Hair which is contained in the 
Bidb, but the Portion which is lodged in tlie Skin ; in other 
words, all that part whith is not seen externally. The Midr- 
dk Part and Point, are the parts which project beyond the 
surface of the Skin. 

By laying hold of a Hair with a ptur of round-pointed 
forceps, and pulling gently, but steadily, its Root is gradual- 
ly deiached from the Bulb and the Canal in Uic Skin, and 
it is extracted entire. This operation may be practised on 
the Living Body, with very Utile pain. On the Dead Body, 
it is the more ea^ly accomplished, the farther decomposition 
has advanced between the Cuticle and True Skin. I have 
already remarked, that the Hairs are almost always extract* 
ed in this manner, along with the Epidermis, when it is 
peeled oB'from the True Skin. 

All the Hairs in the Body are cylindrical, and taper re- 
gularly from the Root to the Point. In affirming that they 
are conical, I do not trust to my own microscopical observa- 
tions alone ; my friend Dii. Bbewstee assures me, that he 
has always found lliem to be so. This circumstance, there- 
fore, affords the true explanation of the fact, said to have 
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been first remarked by Foubcboy* ; viz. that when a Hair 
is placed, lengthways, between the points of the Finger and 
Thumb, and the Finger and Thumb are then moved back- 
wards and fowards on each other, the Hair is gradually for- 
ced from between them, and invariably in the direction of 
its Root. This motion had been supposed to be owing to 
minute serrffi on the sides of the Hair, all inclining towards 
its Point ; although no such projections could be perceived, 
by the most powerful microscopes. The larger Hairs are 
often split into two, towards the point; this, however, as 
well as the general tapering along the whole of the Middle 
Part, I believe to be entbely owing to attrition. 

Whatever the colour of the Hair may be, the Root is al- 
ways whitish, and semi transparent ; particularly that part 
of it which is lodged in the Bulb. It is always much softer, 
too, at this part, than at any other ; the very lowest portion 
being almost fluid. 

An£r many observations with the microscope, I should 
be inclined to pronounce the Hair to be a solid cylinder 
throughout; without eolk or canals of any kind. There 
is in the whiskers of the Seal, a smalt conical cavity in tiiat 
part of the Root of the Hair, which is contained in the Bulb ; 
but whether there be a similar arrangement in Human Hair, 
I do not know. 

Not have Hairs ever appeared tome, to be composed of fi- 
bres or lamina: placed closely together, as one would be led to 
imagine, from the representations which have sometimes 
been given of them. Da. Bskwster very justly com- 
pares them to threads of spun glass ; and it is one of the 
many curious facts, recently ascertained by this most inge- 
nious and successful inquirer, that Hairs depolarize Light, 
and possess the most perfect neutral axes; the axes being 
' parallel and perpendicular to the asb of the Huirf-. 



' See BiCNAT, Anit. Gener. IV. p. BIS. 
It 3 
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Like the Epidermis, the Hairs seem to be quite destitute 
of Bloodvessels, Absorbents, and Nerves. Id the disease 
called Plica Polott'ca, it was at one time supposed, that they 
acquired such a degree of Vascularity, as to bleetl when 
divided. But this is now ascertained to be a mistake*. 

The Chemical Prapcrties of Human Hair, as far as they 
have yet been ascertained, arc the following, 1. Ma. Hat- 
CHETT found-f, that when Hair was long boiled, under the 
ordinary pressure of the Atmosphere, in Diatilled Water, it 
imparted to the Water, only a small quantity of Gelatine. 
The substance which remained, possessed all the properties 
of Coagulated Albumen. When dried in the air, it was 
found to have lost much of the original flexibility and elas- 
ticity of Hair ; so that it was very easily broken. He was 
induced to l>elicve, also, from a variety of experiments, Uiat 
the Hair which loses its curl in moist weather, and whicli 
is the softest and most flexible, is that which most readily 
yields Gelatin on boiling ; while that which is very strong 
and elsatic, affords it with greatest difficulty and in the small- 
est proportion. This opinion was corroborated by the ex- 
perience of a considerable Hair merchant in London. 

2. VaithiielinI found, that Hair might be completely 
dissolved in Water, boiled in Papin's Digester. In this 
operation, when the Heat was carried beyond a certain point, 
the Hair was wholly or partly decomposed ; as was shewn 
by the Ammonia, Carbonic Acid, and Empyreumatic Oil 
which were found in the solution.. During the solution, also, 
under whatever degree of Heat, a large quantity of Sulphur- 



* I am quile aware uflbe minule deamplioQ ortbe Structure ur Hair vhich 
baa been given by BiciiAT. Ami. Gener. IV, p. 807, But In tlila instaiice. 
■8 veil as iuaeverul oUiers, it sppean tnme th*tBicuAT bai> ircltten more 
frota fancy tban obaeriatioiu 

t Phil. 'rransac. ISOO. 

I AnuBlesdeCliltnle.lom.JB. p. 41. Thercii bd ■icelleDtabElraclofVAi- 
tiriMn's Memoir, inNicuoi.soN> Joiirnal.Vol.XV.p. IH. 
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1 Hydrogen Gas was evolved, which acted strongly on 
sides of the Copper vessel, turning them black ; but the 
quantity of the Gas was greater, the higher the temperature. 
When the Hair employed was black, or the Heat was not 
siifGciently great to decompose it, a Black Matter remtuned, 
which fell down very slowly, in consequence of its minute 
division and the consistence of the solution. This Matter 
was found to be composed chiefly of a Black Oil, as thick 
as Bitumen, soluble in a shght degree, either in Alcohol or 
Alkalis, and of Iron and Sulphur, perhaps united together. 
A Yellowish-Red Matter was left by Red Hair, in which 
was found a great deal of OU, Sulphur, and a little Iron, 
TJie Watery solution of Hair, when filtered, has scarcely 
any colour. Concentrated Acids render it turbid ; but an 
excess of these agents restores its transparency ; and weak 
Acids produce no change on it. The Infusion of Galls, 
and Oxygenated Muriatic Acid, form in it copious precipi- 
Silver is blackened in it ; and tlie Acetate of Lead 
is precipitated brown. The Solution, carefully evaporated, 
did not assume the consistence of Jelly on cooling, but re- 
mained glutinous 

3. VAirauELiN also found, that Hair, might he dissolv- 
ed in Water containing merely 4 per ceiU. of Caustic Pot- 
During this solution, Hydrosulphurct of Ammonia 
was evolved. Black Hair lefl a black residuum, composed 
of a thick Oil, with Iron and Sulphur ; and Ked Hair, a 
Yellow Oil, with very smalt quantities of the aame ingredi- 
ents. In thb Alkaline Solution of Hair, Acids form while 
precipitates, soluble in an excess of the Acids; and when 
these precipitates are thus redissolved, at the expiration of 
a certun time, an Oil appears on the surface, in the form of 

I a pellicle with prismatic colours. The same Solution pre- 
cipitates Lead of a Bhtck hue. 
4. The same Chemist ascertained, that each of the Acids, 
acted in a particular manner on Hair. The Sulphuric and 



I 

I 

I 
I 



' t4S UAIR IK GENEBAL. 

Muriatic Acids first assumed a fine rose colour, acd ■ 
wards dissolved the Hair. KUric Acid turned the Hssr 
yellow, and when assisted by gentle Heat, dissolved it. In 
this case, the Solution of Black Hair exhibited a Black Oil 
on its surface, and the Solution of Red Hair, a red Oil ; 
and both of these OiIg ultimately grew white, and became 
concrete on cooling. The same Solution, when propcrljr 
evaporated, aflbrded much 0\.alic Acid ; and the unchrya- 
talHzible mother-water contained Bitter Substance, a great 
deal of Iron, and Sulphuric Acid, lied Hair, iu this opera- 
tion, gave more Sulphuric Acid, and less Iron, than Black. 
O.xygenated MurLitic Acid Gas first whitened the Hair, 
soon at^er softened it, and then reduced it to the form of 
a. viscous and transparent paste like Turpentine, of a bitter 
taste, and partly soluble in water, partly in Alcohol, 

3. VAoanELiK found, that Alcohol extracted from Black 
Hair two kinds of Oil ; tJic one White, which, on coohog, 
subsides in the form of little shining scales ; the other of a 
Greyish-Green hue, which separates as the Alcohol evapo- 
rates, and ultimately becomes concrete also. Bed Hair, 
likewise, afforded a White Concrete Oil, like Spermaceti, 
and another Oil, as Red as Blood, when the Alcohol was 
evaporated. The Oil from White Hair, was nearly colour^ 
less. 

6. From H^r subjected to the action of Fire in < 
vessels, Vauqcelin obtdned the same products as 1 
other Animal Substances; with this difference, that ij 
forded more Sulphur, and gave out very little Gas. 
in the retort 0.28 or 0,30 of Coal. 

7. The same Chemist found, that Hair yielded, by a 
neration, Iron and Manganese, imparling a brownish-y 
colour to the ashes ; Phosphat, Sulphat, and Carbon 
X-ime ; a little Muriat of Soda; and a considerable porta 
of SileK. The ashes of Red Hair, were less coloured* I 
cause they contained less Iron and Manganese ; and 4 
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ashes of WliUe Hair yielded hlill less. These last, however, 
contained a great deal of Magnesia ; at feast a great deal 
with respect to the other ingredients ; for the Hair scarcely 
yielded above .015 of ashes. 

The Bulbs of the Human Hair are so minute, that It is 
not easy to ascertain any thing respecting them, except their 
form. This varies a good deal in different regions of the 
Body. In some they are spherical, in others pyrifonn; 
but for the most part they are cylindrical. They have a 
slightly greyish colour, which enables iis to distinguish them 
the more easily, among the Cellular and Adipose Substance, 



in which thi 






■ imbedded. 



Judging by analogy, from the structure of ihe Bulbs of 
those large Hairs, which form the whiskers of such Ani- 
mals as the Seal, I should imagine, that the Bulbs of the 
Human Hair consisted of two Coats or Tunics ; on inner 
one, of a tender conastence, and very Vascular, embracing 
immediately the Root of the H^r; and an outer one, close- 
ly surrounding this, firmer, and less Vascular. 

The Bulbs of the Hairs, are always situated under the 
True Skin ; but so close to its inner surface, that no part 
of tlio Hair is perceptible, between it and the Bulb. Im- 
mediately after leaving the Bulb, the Hair is received into 
a Canal in the True Skin, which is constantly observed to 
be more or less oblique. A small hole in the Cuticle cor- 
responds to this Canal ; and the Hair passing through it 
also, reaches the outer surface of the Skin. In its passage 
through tJie True Skin, I believe, that It adheres to the 
sides of tlie canal just as Epidermis would do; and in pierc- 
ing the Ciilicle, it seems to me most probable, that the 
sides of the hole by which it penetrates, are intimately unit- 
ed with it. 

The differences in the Hum.m Hair corresponding to 
tScx and to Age, are so famiUar to every one, that they do 
[not require pointing out. 
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CHAPTEE VI. 

THE ANATOMY IN GSKE&AL OF CABTILA6X. 

Cartilage is the substance commonly known' by the 
name of Gristk. It is distinguished from all the other Tex* 
tures of the Body, by its firmness, great elasticity^ and pear- 
ly appearance. 

The forms in which it occurs are very various ; some- 
times it is found in layers or crusts, at other times in mass* 
es, more or less cylindrical. 

Thick slices of it are exactly like Opal ; thin slices are 
transparent and almost colourless. 

On careful examination with the microscope, it appears 
to me, to be a uniform, homogeneous, substance, like Jelly, 
without either fibres, or laminae, or cells. 

There is no doubt of its being Vascular ; but I do not 
know of any method by which its Bloodvessels can be in» 
jected after Death. These Vessels, therefore, must be ex- 
ceedingly minute. I speak here only of pure Cartilage in 
the Adult ; for in those pieces of Cartilage which form the 
Epiphyses of Bones before Maturity, Arterial Vessels, as 
large as a bristle, may often be seen, running towards some 
particular point, where Osseous Substance is beginning to 
form. 

Neither Absorbents nor Nerves have ever been traced in- 
to this Texture. 

When thin slices of it are dried, they become quite tran- 
sparent, and of a yellowish colour, and are almost as brittle 
as glass. 

Plunged into Boiling Water, it immediately shrinks up, 
and becomes yellower and more opaque than before. 
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Its Chemical Properties do not yet seem to have been 
particularly investigated. In its purest form, however, I 
believe, that it is entirely soluble in Boiling Water. Thin 
dried slices of it, I find, are acted upon by the Acids somc< 
what in the same manner that Cuticle is *. 

Cabtilage has tlie same structure in the Female as in 
the Male. 



In the Foetus and young subject. Cartilage lias much 
less of the opal appearance, which we observe in it in the 
Adult. It is, also, more transparent, softer, and less elas- 
tic. In the Decline of Life, it becomes whiter, more opaque, 
harder, and less elastic; and in many parts of the Body, is 
to a greater or less extent, converted into Bone. This last 
change occurs very early after Middle Age, in some indi- 
viduals ; but, in general, the tendency docs not manifest it- 
self, until the later Periods of Life. 






CHAPTER, Vn. 



THH ANATOMY IN CENEKAL OF BONE. 



Bone, or Osseous Substance, in the Human Body, resem- 
bles, in its recent state, the corresponding Texture in tlie 
Bodies of Quadrupeds. 

■ In Mh. Hatcuett'* adinirahle Papers on Shell and Booe, and on Mcm- 
brauous Pait?, (Phil. Ttans. n99, ISOO.) there are several remarks on the 
campoiitian orCartilage. But the Butlior duCB not state whether he analyssil 
aoy of Lhe Cartilage of the Humau Botiy, or nhether he doea not in general 
mean by this term, Ibe soFt part of Bune, which ia left after steeping it ■□ di- 
luted Ai^ida. Hb fbuad it to reiembtc Coagulated Albumea in most of ita 
Chemical Propertiei. 

. It cannot besulficiently regretted, that this ahle philosopher has witbdrann 
himaeir so much, of late y«an, [ram those departmeuta of cipcritneiilal 
, ID which his lalents seem «o eminentlf calculated la lead to interest- 
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I need say nothing respecting its colour, hardness, or 
elasticity. 

The fabric of the Skeleton alone^ of which every peraoQ 
has a general notion, is sufficient to show the great variety 
of forms under which it exists. In some parts, innumera- 
ble fibres and plates of it may be found, nearly as fine as a 
faidr ; in others, it occurs in solid jneees, fully half an indi 
thick. 

. Its structure is exceedingly simple. Divide it, and exa- 
mine its surfaces, with a common magnifying glass, or cut 
off slender films of it, and inspect them in a powerful micros- 
cope, and it will appear to be a uniform substance, with- 
out fibres, plates, or cells, penetrated everywhere by deli- 
cate Bloodvessels. 

The Bloodvessels admit of being injected with Size or 
Turpentine and Vermilion, pretty freely; but from the 
opacity and hardness of the Texture in its natural state, it 
is impossible to trace them, with the eye or by dissection^ 
into its more interior parts. There is a very simple method, 
however, by which a piece of Bone, after it has been mi- 
nutely injected, may be rendered almost perfectly transpa- 
rent ; and then its Bloodvessels are displayed in the most 
beautiful manner. For this purpose, it is only necessary to 
steep the piece of Bone in Diluted Muriatic Acid, for a few 
hours, or days, or weeks, according to the thickness of the 
specimen, until it has become quite sofl and pliable. It 
is then to be well washed, and after it has been gradualjy 
but completely dried, it is to be plunged into Spirit of Tur- 
pentine. The instant it is immersed in this fluid, it be- 
comes transparent ; but the substance injected into the Ar- 
teries retaining \i% colour and qpacity, the most minute ra- 
mifications of these Vessels are distinctly seen. 

There can be no doubt that Bone is also possessed of Ab- 

. sorbents and ]Kerves; but these have not yet been traced 

'into it. 
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"'The Sulphuric, Nitric, Muriatic, and Aceiio Acids, when 
n Bone and render it piiable, nitb- 



Kipcrly diluted, all soften I 

t> discover, by the most minute in- 
irticlc of its substance has been re- 
moved. I liave repeated this experiment many times ; and 
on some of the most delicate portions of Osseous Substance 
in the Body. The form and size of the slenderest fibre re- 
moins unaltered by ths process. I find Muriatic Acid to 
be the menstruum best adapted for the purpose. In pro- 
portion as the piece of Bone becomes sofl by this operation, 
it loses its yellowish colour, and becomes bluish or grey; 
approaching somewhat in appearance to Cartilage. 

Tiie very opposite effects are produced on Osseous Sub- 
stance by exposing it to a strong Heat. If a bit of Bone 
be burnt in a cliarcoal fire, of which the heat has been gra- 
dually raised to whiteness, and it be then carefully remov- 
ed and cooled very slowly, it will be found to have become 
exceedingly brittle, and of a pure white colour. Still, not 
a particle of the Substance will appear to have been de- 
stroyed. If the process have been carefully conducted, it 
»^tll have precisely the same shape and dimensions as b&- 
rfbre. 
There is no Texture in the Body, of which the Chemical 
Properties have been more frequently or more niioutely in- 
vestigated than Bons. The following are the more import- 
ant facts relative to this subject, 

I, If a piece of recent Bone, be taken from a part of the 
Skeleton, where it is least exposed to any foreign admixture 
of Oily or Gelatinous matters, and af\er being well washed, 
be rasped down, and boiled in Water for some time, it will 
yield to the Water a considerable quantity of Gelatine ". 



rt if an (iCremelf common r^piiiion, (bat a considerable quaotitf of Rl 
■ extrxcted from Oneous SiihatDiire b;r Ihls proccM. I am conTinced, 
ritovcver, Crom msiiy experiments, ihit thii 19 a miitmke. Tliere ana Otlf 
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3. When a piece of Bone is immersed in Diluted Muria- 
tic Acid, an Immediate, though inconsiderable, effervescence 
takes place. Minute Globules of a Gas, are seen ri^g 
from every point of the Bone. Hatcheit ascert^ncd that 
this Gas was Carbonic Acid ". 

If the Bone be kept a sufficient length of time in thelK- 
luted Acid, it \s rendered soft and flexible, as I have al- 
ready remarked ; the Add, notwithstanding, remaning dear 
and colourless. 

a. If to this Acid in which the Bone has been steeped, alit< 
tie Infusion of Galls be added, a pretty copious precijutate 
takes place. 

If to the same Acid, Pure Ammonia be added, a verj 
copious precipitation is produced, of a pure white, floccu- 
lent, matter, which is Fhosphat of Lime. The quantity 
of Fhosphat, on an average, which may be obtained in thii 
manner, will, I believe, be found to be about 50 per cnif, 
of the whole Bone analysed. 

If, after all the Fhosphat of Lime has been separated by 
the Pure Ammonia, a little Carbonat of Ammonia be dropt 
into the remaning liquor, a small quantity of Carbonat of 
Lime is thrown down. The proportion of this, on an aver- 
age, seems to me, to be about JO per cent, of the whole Bone 
analysed. 

b. Tho soft, flexible, substance which remains, retaini ng the 
form of the Bone, after the ingredients just mentioned have 
been extracted by the Acid, was found by Hatchett -f*, to 
resemble Coagulated Albumen iu most of its Chemical Pro- 
perties. It has usually been called Cartilage ; though It is 
perhaps better, to denomitiate it the Jlhummmt Part of 

Matter oF ony kiid in pure Bone. Whea it seemi to ex'ut Id it, it has htea 

ilerived, by trBDiujHtioa, t:itlier from Adipose Substance witlwut, orfnn 
Marrow withiD. 

• Phil. Trans. 1199. p. 339. 

i rhiLTnni. 1799. 
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L^oue. Its quantity on an average, is from 35 to 40 ^jrr 
JLtad. of the whole Bone analysed. 

3, When a piece of Calcined Bone is plunged into Di- 
' luted Muriatic Acid, Carbonic Acid is disengaged, and it 

is entirely dissolved ; and if to the solution Pure Ammonia, 
and afterwards Carbonatof Ammonia, as in the last ex- 
periment, be added, Phosphat and Carbonat of Lime 
are precipitated, and in the same proportions *. It Js the 
Albuminous Part alone of Osseous Siibatance, therefore, 
which seems to be destroyed by Calcination ; and upon this 
Part, it would apjiear, from the brittlcness of Caldned 
Bone, the elasticity of the Texture entirely depends. On 
the other hand, it is the Calcareous Matter alone or chiefly, 
which is removed by the Diluted Acids ; and to this, as the 
flexibility of the steeped Bone clearly sliews, the firmness 
of Osseous Substance is owing. 

4. By a very delicate and difficult anidysis, Fobkcbot 
and Vaoouelin say, that they obtained from Human Bone, 
Phosphats of Alagnesia, Iron, Manganese, Siles, and Alu- 
mina. They do not mention the quantities of these ingre- 
dients yielded ; but there is no doubt, that they were ex- 
ceedingly minute. The account of the processes they em- 
ployed is tedious ; and, therefore, I shall content myself 
with merely referring to the Memoir in which they are de- 
scribed -f-. 

6. Bebzelius informs us, that by a minute analysis of 
recent, dry, Human Bone, the particulars of which, how- 
ever, he has not detailed, he obtained Irom it 2 per cent. 
of Fluat of Lime •. 



ba«B rupeatrdly ctidearauceil to dlscorer Sulphtt of Lime in lb« Acid 
<D Intli of Ctldncd, and UucKlcined, Bone i but alwayi without luc- 

f JouiubI de Physique. Too). LSX p. 135. TraniUted ia NicBOiaoK's 
loumaJ, vol. 30. 

X AnnaksdeChiiiue, LXI. 
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I HATE not been able to perceive any difference, between 
the Osseous Substance of the Female and that of the Male. 

In the Foetus and Infant, the colour of Bone is much 
redder than in the Adult. It becomes gradually paler as 
the individual approaches to Maturity. In the Decline of 
liife, it generally acquires a deeper tint of yellow. 

In point of consistence, it will be found to be softer and 
more elastic, the younger the subject; and harder and moro 
brittle, the older. 

Its specific Gravity almost invariably increases with the 
Age of the individual. 

Its Vascularity is much greater in early Life than at Ma- 
turity, and much less in Old Age. To this, no doubt, in 
part, the difference in its colour is owing. 

With respect to Chemical Properties, it is sufficient to 
remark, that the quantity of Calcareous Matter contidned 
in Bone, proportionally to the Albuminous Part, is always 
greater, the older the subject. This will account for the 
difference in its Specific Gravity, hardness, and strength at 
different periods of Life ; and in part, also, for the differ- 
ence in its colour. 

CHAPTER VIII. 

THE ANATOMY IN GENERAL OF TENDON *. 

Tendon or Tendinous Substance^ is the Texture common- 
ly known by the name of Sinew. 

'* This is precisely the same Substance, as that described by Bicrat 
(Anat Gener. III. 145.) under the natne of « Syithnc Ftbretix." I haye 
not hesitated, however, to reject this appellation, because it is equally ap- 
plicable to Nerve, Muscle, or even Cellular Substance, as to Tendon. 
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Its shining, silvery, appearance, distiogiushes it from 
every other Texture in the Body. 

Its distribution is very various, and very extensive. It 
forms not only those appendages to Muscular Fasciculi 
called Ttndam, froni which it has received its name, but 
also Ligaments ; coverings to Bone and Cartilage, denomi- 
nated Perioslam and Perichondrium ; Aponeuroses, Fascite, 
JUembranea, he. 

It possesses very little elasticity, but it is very flexible, 
and by far tJie toughest texture in the Body. 

It appears to be chiefly composed of very delicate, while, 
alvery looking fibres, which are first collected into Fasci- 
culi of different sizes, and tlien these arc united together in 
various ways. Sometimes a piece of Tendon is formed of 
a number of such Fasciculi, of considerable size, tied to- 
gether longitudinally, by Fasciculi so much smaller, that 
tliey are not seen unless the larger ones be pulled a little 
from each other. At other times, the Fasciculi are inter- 
woven with each other, almost with the same regularity as 
the tlireads of a piece of clolh. At other times, again, they 
cross and intersect each other in every direction, forming a 
elo^, compact texture, which it is impossible to separate 
either into laminos or threads. I have never tried to discover, 
how minutely the Tendinous Fibres might be subdivided ; 
but it is no difiicuit matter to obtain them, by careful ma- 
ceration in water, more delicate than the filaments of ^Ik. 

A few Bloodvessels may often be seen on the surface of 
a piece of Tendon after Death, even where no injection has 
been employed. After successful injection with Size and 

» Vermilion, a giKid many more are generally brought into 
view ; and if the piece of Tendon be dried and plunged 
into Spirit of Turpentine, the transparency which it imme- 
diately acquires, enables us to trace several of them into its 
Substance. In its natural state, however, Tendon is among 
the least vascular of the Textures. 
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No one, I believe, lias jfet succeeded in dcmotutrating 
its Absorbents or Nerves. 

When Tendon is exposed to a stream of air, it very soon 

dries, becomes jellowit<b, transparent, hard, and very elastic. 

By maceration in Water, it is rendered softer, and floe 

culent on its surface, ila fibres unfolding themselves very 

delicately. But this is a very tedious pnx»ss. 

When plunged into Doiling Water, it immediately stuinks, 
loses its shining appearance, becomes yellowish, semitian- 
sparent, harder, and very elastic. 

Its Chemical Properties require to be more carefully in- 
vestigated, tlian they have yet been. In tbe meantime, I 
may observe, 1 . That when small portions of it are boiled 
fur a considerable length of time in Water, they are com- 
pletely dissolved, and the Water jellies on cooling. 2. Sul- 
phuiic, Nitric, and Muriatic Acid act upon it very nearly 
in the same manner as they do upon Cuticle. The instant 
it is plunged into either of them, it shrinks up, becomes se- 
mitransparent, and elastic, just aa it does in Boiling Water, 
but in a much greater degree. 3. The effects of" the Pure 
Fixed Alkalies upon it are singular. At first they operate 
upon it somewhat like the Acids just mentioned ; but in- 
stead of dissolving it after a while, as these do, tliey seem to 
produce very little further change upon it ; at least for a 
considerable length of time. If in this state, we remove it 
from the Alkali, and pull its parts gently asunder, the de< 
licate fibres will unfold themselves very readily, exhlbitijig 
at same time very bright prismatic colours. 

Tenoon in the Female, differs in no respect, from the 
same Texture in the Male. 

In the young subject, this Texture is of a bluer colour, 
softer, less tough, more vascular, and more easily soluble in 
Boibng Water tlian in the Adult. In the Old subject, on tlic 
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[ contrarj', it is ofa Yellower colour, mucli less sliining, hard- 
er, tougher, less Vascular and soluble with much more dif- 
I ficulty in Boiling Water, than at Maturity. 



I 



CHAPTER IX. 

THE ANATOMY tN GENEHAL OF SEROUS MF.MBBAyS; ' 

Sanma Membrane is a substance scarcely so thick as i 
■afer, having one surface perfectly smooth and free, turned 
towards certain cavities of the Body, and another more or 
le3s flocculent, coiuiectcd by fine Cellular Substance, to the 
sides of these cavities, or to the surfaces of their contents. 

It is quite soft and flexible, yet possesses considerable 
Strengtli; and cxcepMvhen its Bloodvessels are fillwl with 
Blood or with coloured Injection, it is almost perfectly tran- 
'^larent. 

A successful injection of Size or Turpentine, coloured 
with Vermilion, brings into view, in general, such an amaz- 
mg number of fine Bloodvessels in this Membrane, that one 
would be almost inclined to suppose tliat it was entirely 
composed of Arteries and Veins. By proper management, 
however, Absorbents may be injected in it, even with Quick- 
Bilver, to an equal degree of minuteness. There can be no 
doubt, therefore, that it is chiefly composed of these two 
systems of Vessels. Whether it contain any thing else but 
Vessels, remains to be ascertained. Nerves have not yet 
been traced into it ; although they may be seen, everywhere, 
ramifying on the parts with which its external surface is 
connected. 

When dried, it becomes transparent, firm, and elastic. 
By Maceration in Cold -Water, it is rendered opaque, be- 
comes gradually softer, and is at last reduced to a putp. 

a 
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All I have ascertMned respecting its Chemical Properties 
I i^ that it is soluhle in Water after very long boiling, and 
' speedily soluhle in Concentrated Acids. 



It is in every respect the 
Male. 



I know of no differc 
Age. 



same in the Female as in the 
its Anatomy corresponding to 



THE ANATOMY IN GESEUAL OF SYNOVIAI. MEMBRANE. 

Synovial Membrane resembles Serous Membrane, in so far 
as it is a thin substance, having one smootli, free, surface, 
turned towards certain cavities of the Body, and another, 
connected by delicate Cellular Substance to the sides of 
these cavities, or to the parts contained in them. It re- 
sembles thiii substance also in being transparent. 

But it differs from Serous Membrane in the following cir- 
cumstances. In the first place, it is a substance possessing 
very little Vascularity in its healthy state. None of its 
Bloodvessels are almost ever seen filled witli Blood after 
Death, nor can they be made to receive the finest injection, 
in the second place, its Absorbents are quite incapable of 
demonstration. Thirdly, very delicate fibres, like those of 
Cellular Substance, or like the finest filaments of Tendon, 
are distinctly perceptible in it after slight maceration. 
Fourthly, it is not so strong as Serous Membrane". 

I have not investigated its Chemical Properties, 



I very doubtfnl,i>h«hei all Uiei 



rbicbtbeae twaTex- 



li other by BieniT (Anal. Geatr. IV. p. 5^^y, 



my piopriely, bo adopted u 
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Its distribution throughout the Body is very extensive ; 
but it is only to be found where parts of such hardness as 
Tendon, or Cartilage, or Bone, are intended to rub upon 
each other*. 

I AM not aware of any material difference in^the Anato- 
my of Synovial Membrane, corresponding either to Sex or 
Age. 



* The oontinuatioB of the Synovial Membrane over the surface of Attica* 
kiting Cartilages, (a distribution more than hinted at by Dt. Nesbit an J Da. 
HvMTSiy and, confidently maintained by Bichat,) is, I am convinced from a 
namber of experiments, afterwards to be detailed, when treating of the Skele- 
ton, altogether an Anatomical Tenement, The continuation of the Tunica 
CtrnJuneHvOp over the Cornea pf the Eye, is, I fear, 9^ fiction of the same kind. 



ERBATAw 

Page M, line 29,Jbr Artificial rmi Arterial. 
Page 107, Lime V^tfor Cerebellum reed Cerebrum. 
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